Rn CLIO AE RLU 9 MT 


At right, Admiral John R. Red rector oiCom- 
munications for the Navy 
spend $500.000,000 for 


MOHS °3°u"I— 8EE HLOOE—SN 33S 


S4IBSUBPUOCD 21tUID4IDD Of AJOAsIsNjrIxz P2SsCASG ssUuPjg DWU OM, ~ 


NT So ates bee das so San 5 Sees NESE S ‘gure ee 


om > | o6n214> mony suouljeg SOZl :apldgo 1wuanz9. 
NOILVYOdUNO? SIVIUZIVW Clava 


%0Z+ YOL+ %S+*SadNv side 
vb/\-t AGE {2/1 
“,v/t-l AQOS IL/S “.k AGO ,b/L *HLONIT-GV31 
("WIG 920°) YiddOD GINNIL ZZ *SaV31 
SWHO93W 0001 ALIGIWNH Y31dV 
SWHO93W 000S IVILINI :3>NV1SISIY JOVNV31 ‘NIW 
G3XVM WANDVA—DITONIHd Z34NG *NOILVINSNI 
dsid NO 
GIdWV1S D1 GNV JDNVUIIOL ‘ALIDVdV> “9NIGOD 


SOL OOSLN NSE OdN NS9Z-00ZZ-N 
N88 OSZ-N bl OOl-d ‘-LNVISNOD 3181931310 


GA 
00ZL JOVLIOA LSIL IGA 009 *JDVLIOA ONINYOM 


JIDAIVOIW | LV ZL” NVHL SS31 *YOLIVI YIMOd 


| SYaSNIGNOD 
JIwvyasd 
dvosia 


oe pues rs nonreeg pyeane ae oy 
seen" S808 NESS SSSI RESETS SES SAAD 


Sutjdnod 0} pastns Ay]vapr av YOY SJosuUapUOD dIW 
-¥Ja) Sunvsuadwod ainjevsaduiay adAj Dstp ‘aduvINp 
-UI MO] JUIT) ISI 9YI JOJ JBYO SGYDSIC D 2WAL 
‘a8eI]0A Japun asuey> 
10u [JIM Ayoeded Way] ‘sJOuIeded DtwWeIID 1 SSE 
JO} psepuys LOI-DYU WAU 24} jo suonevoyisads 
[B91IIDaT2a eYy3 02 WIOJUOD SGYDSIC D 2d4L OWU 


‘Sd VOSIG 
JW UI peisasaiur aq ]IM nod 3nposd sno jo 
Aywsojrun 9y3 Zutaosdust ur paysasayur ase nod jy 

*poirwsyun 
Ayyeonovid st ssauynjasn sjrayi ‘siuatd W209 sInivJad 
-W9} pue samoeded jo aduvs apim ev Ur aTquiteae 
aze fay asnesag ‘suonvoidde 3md319 paun) pue 


1$03 WaIMO'l /° 


suoipoigiseds 
SIBSUBPUOD YDIIW PUP JUWIDIID ADINGN, ednjdey oO; peuBbiseg 


OSL 93 0OL MMEUAm 6ozzN | OOL 90S MA: 
08 1S : OOSIN OS 9% SL 
OS 93 9% , OSZN SZ FOL 


Ov °% LZ OLUN OZ 9S 


‘pig ,8/ axis Apog Baiy44") ‘DIG ,Z/1 2215 Apog Hiva4") 
OOSIN 
OS/N 


OLUN 


OSZ 93 OSL 
002 9% 18 
OSl OLS 
OOL % LY 


00ZZN | OOE °F OSZ 
OSZ °% LOZ 
00Z °F LSL 


SZL 9 LOL 


OOL 94 92 
OOL 99 92 
$Z°% 19 
$Z°% LO 
GZ 19 
$Z°% 19 


aGuny 9)qDDAy 


SZ LE 
SZ OLE 
09 5% LE 
09 OF LE 
09 OF LE 
09 9% LE 
O€ 9% Ol 


iWW 


aBupy ajqnjipay 


OF 9% OL 
OF 9% OL 
Of 9% OL 
OF 9% 91 
O€ 93 OL 
c€ 8% 9L 
6 %7Z 


OfEN 
OZZN 
OSIN 

SN 


SL oS 
SLOSS 
SL OS 
SLOSS 
SLoOS 
SLOSS 


aBuny ajqojipay 


a te 


GR? RO OE 


2 


TELE-TECH 


GREE 


APRIL 1951 


COVER: Rear Admiral John R. Redman, U.S.N., Director of Naval Communications, is 
here shown with the Assistant Director, recently Captain, now Rear Admiral 
William B. Ammon, Captain Ammon’s promotion to Admiral rank was confirmed 
by the Senate late in January. Admiral Ammon’s next assignment is as Commander 
of Destroyer Flotilla 3, in the Pacific. The Navy’s expenditure for radio-electronic 


equipment in the Rearmament Program is expected to exceed half a billion dollars 
during 1951. 


TEST EQUIPMENT IN TV RECEIVER MANUFACTURE 


Special survey shows two major testing systems being em- 
ployed. Industry uses $61/2 billion worth of test equipment 


JTAC COLOR TELEVISION COMPARISON TABLE 


Tabulation of color TV characteristics and standards pre- 
sents comprehensive details of several competing systems 


DEFENSE CONTRACTS: HOW TO SELL TO THE SIGNAL CORPS 
Military to spend over $2 billion for radio-electronic equip- 
ment and parts in 1951; Signal Corps’ share is $300 million 

RADIO’S JOB IN CIVIL DEFENSE.............. v0) ean 


— and watning services provided by radio and TV 
with coded transmissions and plain language messages 


CONSERVATION OF CRITICAL RAW MATERIALS 


RCA and Philco describe design and production changes 
to effect savings in television receiver manufacture 


MODERN TELEGRAPHIC COMMUNICATION SYSTEMS 


I. S. Coggeshall and A. E. Frost 
FM carrier transmission, microwave radio 


relay and fac- 
simile are important factors in providing souudlan service 
y COLOR-TV PROGRESS 
P RCA gives television tube makers instructions for the manu- 
facture of developmental three-gun tri-color kinescope 


NEW COMMUNICATION COMPONENTS AND EQUIPMENT DISPLAYED AT 
IRE CONVENTION 


TV RECEIVER OPERATION WITH “FLOATING” B MINUS BUS.. 


Review of r-f, i-f and deflection circuit design problems 
encountered when transformless power supplies are used 


CUES FOR BROADCASTERS 


UHF TV PROPAGATION MEASUREMENTS—PART II 


‘ K. H. Cook and R. G. Artman 
Comprehensive survey using commercial receivers and field 
strength measuring equipment provides new angle on UHF TV 


DEPARTMENTS: 
Tele-Tips . 


Washington News Letter .. 


CALDWELL-CLEMENTS, INC., 480 Lexington Ave., New York 17, N. Y., Tel. 
Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING 


Test, Grade, 


or Match Resistors 


with the new 


Just place the “unknown” resistance 
across the terminals of this precision, 
production Clippard tester. Even un- 
skilled operators can process up to 17 
resistors (of all types) per minute. 
Working to an accuracy of better than 
+1% through the entire range of 100 
ohms to 100 megohms, the PR-5 is a 
companion instrument to the famous 
PC-4 Automatic Capacitance Compara- 
tor. With it, radio, electrical, resistor 
manufacturers and large part jobbers 
Save time and money and assure un- 
erring accuracy of inspection. 

Completely self-contained, the PR-5 
requires no outside attachments other 


> 
% 


PRICE 


585% 


FOB CINCINNATI 


Wy Q PR-5 


RESISTANCE COMPARATOR 


than the Standard Resistor against 
which unknowns are checked. Oper- 
ates on 110 Volt—60 Cycle AC. Range: 
100 ohms to 100 megohms; reads de- 
viation from standard on any of three 
scales: —5% to +5%, —25% to 
+30% or —50% to +100%. Size: 
18” x 12” x 12”. Weight: approx. 32 
Ibs. For complete details, write for 
Catalog Sheet 4-TT. 


Cippard 


1125 Bank Street © Cincinnati 14, Ohio, 
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experimental 
- Quantities, simply phone 
RG@aDistributor. IRC's Industrial 
ps him fully stocked with 
. 
ranges— 


nda-tne-co 


INTERNATIONAL RESISTANCE COMPANY 
407 N. BROAD ST., PHILADELPHIA 8, PA. 


Please send me complete information on the items checked below:— 


[_] Advanced BT Resistors (B-1) {_] Type Q Control (A-4) 


[|] Precision Wire Wounds {D-1) [] Power Wire Wounds (C-2) 


[_] Name and Address of Nearest IRC Distributor 
CRI... ninistinsninenisnsimsitetaeiisicndacitecaieabaaicsbaisasdcanadaiaala 


Wee cciniinpeicssenerinieinsemntninaasstsitstiscebisintciisttiiiatinieapiiagiiaiiitiijiatiiaases 


COMPANY. 


ADDRESS 
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4. €. ARNOT & CO., ADV AGENCY 


TELE-TIPS 
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IRON CURTAIN—The State De- 
partment has just completed the de- 
livery of 200,000 combined AM-short- 
wave receivers into the Iron Curtain 
countries. The sets were purchased 
for about $16 each, from American 
manufacturers. Even inside Russia 
the Soviet masters only “discourage” 


listening to outside radio stations, 
but impose no penalties, fines, im- 
prisonment or executions for so do- 
ing, as was the rule during the Nazi 
regime in Germany. 


45,875,000 HOMES are reported 
as of April, 1950, by U. S. Census 
Bureau, from which (at recent rates 
of growth) a total of 47,500,000 total 
homes may be deduced as of Jan. 1, 
1951. This figure compares reason- 
ably with January TELE-TECH’s es- 
timate of 45,000,000 homes with 
radio, since all authorities agree that 
present radio saturation runs about 
95%. 


da pias ae, 


Engineering Achievement 


Since the Eiffel Tower was first opened 62 years ago this month it has thrilled millions 
and become a world-famous Parisian landmark, standing as a monument to the engineering 


skill of its builder. 


Similarly the “T.E.1.” insigne of Thomas is a hallmark of picture tube engineering and 
production skill known throughout the television industry. More than one-half million homes 
today enjoy the finest television reception on Thomas picture tubes. 


For, manufacturers, distributors, and servicemen alike know that when they buy Thomas, 
they buy an engineering achievement! See just how good a tube can be —try Thomas! 


CIVIL DEFENSE activities are 
now headed by Millard F. Caldwell, 
former Governor of Florida, with 
Robert Burton (ex. “Voice of Amer. 
ica”) as top technical chief at Wash- 
ington. Mobile and_ walkie-talkie 
equipment will be purchased by local 
home-defense groups, but CDA ex. 
pects to get own funds for special 
radio apparatus to be supplied target 
cities like Washington, New York, 
Chicago and Los Angeles. 


NY MAYOR Vincent Impellitteri 
was a wireless operator in the Navy 
back in World War I. Shortly after. 
ward, CBS’s famed Arthur Godfrey 
(now with $10,000,000 annual bill- 
ings) started his radio career as a 
radio operator in the U. S. Coast 
Guard. 


“FRINGE” RECEPTION in Eng- 
land is now receiving the same treat- 
ment that it gets in the United 
States. In Gloucester, 95 miles from 
London, 1,000 homes are to be con- 
nected to a multiple-antenna system 
for a monthly charge of about $1.25. 
The system will be in operation by 
May 1. A receiving installation will 
be mounted on a high point of ground 


' just outside the town, and the signal 


fed to the main distributing point by 
microwave. 


BAGHDAD on the Tigris is now 
linked directly with New York by a 
modern high-speed radiotelegraph 
circuit. RCA’s Gen’l Ingles explains 
that establishment of this direct 
service to Iraq is made possible by 
the construction in Baghdad of new 
radio receiving and transmitting 
facilities. 

LEAD-CALCIUM storage battery 
developed by Bell laboratories is de- 
clared to have 50% more life than 
present batteries. New cells require 
less replenishment of water, in fact 
operating for many months with no 
additional water. Loss of charge 
runs only 4% per month, compared 
with 20% loss by present storage 
batteries. In the new battery plates, 
one-tenth of 1% of calcium replaces 
the 12% of antimony, action of 
which was found to be producing 1- 
ternal discharges. 


SOME PEOPLE HAVE HAD TO 
WAIT from 6 to 9 months for home 
telephone installations in the U. 5: 
since the end of World War II; but 
in Cairo, Egypt, many business and 
residential applications have been 
pending for as long as five years! 
This is even worse than the lot of 
the three hundred-odd television ap 
plicants'‘who have been waiting only 
thirty-one months for the FCC t 
end the freeze. 


(Continued on page 14) 
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THE TREND 
€ 


THE EVER GROWING PREFERENCE for Audiotape is 
largely a matter of experience. 

Professional recordists started the trend to 
Audiotape because they knew, from long experi- 
ence with Audiodiscs®, that Audio could always 
be depended on for consistent, uniform quality — 
to meet the most exacting requirements. 

And the trend is continuing, in every field of 
sound recording, because experience with Audiotape 
proves its unequalled uniformity of output and 
freedom from background noise and distortion. 

The superior magnetic and mechanical proper- 
ties of Audiotape are the result of experience, too 
— more than a decade of engineering and produc- 
tion know-how by the only company in America 
devoted solely to the manufacture of fine sound 
recording materials — discs, tape and film. 

That’s why the Audiotape line has grown so 
large and so fast. In addition to the standard %4” 
tapes, Audio is now supplying a wide variety of 
special sizes — up to 8” in width — for specialized 
applications of sound reproduction. The new 
Audiofilm*, developed for the motion picture and 
TV industries, is a typical example. 

Whatever your magnetic recording requirements 
—for standard or special tapes — remember that 
you can always depend on Audiotape. Get in touch 
with your nearest Audiotape distributor, or write 
to our New York office. 

*Trade Mark 
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LEADS THE FIELD 


Amphenol radio and electronic compo- 
nents — AM and RF connectors, plugs, 
sockets, cables — reflect the cooperative 
effort that exists between Amphenol en- 
gineers and both civilian and govern- 
ment engineers ... an effort that 
develops many new plus features over 
and above specifications and keeps 
Amphenol ahead of the field! 


NEW — RF CONNECTORS 


New to Amphenol’s UHF series are 2 


cable-to-connector fittings and one right 
angle adaptor with a lower than usual 
V.S.W.R. A new “HN” angle plug is 
approximately 40% lighter than the us- 
ual adaptor-plug combination. Five new 
connectors feature Teflon insulation for 
low dielectric loss and operation up to 
500° F. Also new are 4 pressurized 
panel receptables and modified “N’ 
plugs, jacks, panel jacks and bulkhead 
panel jacks. 


TELE -TIPS (Continued) 


FACSIMILE—Recent develop. 
ments in the facsimile field by Weg. 
ern Union indicate that the old fy. 
miliar telegraph type-printers jy 
many of our business offices may 
soon be replaced with facsimile mp. 
chines. From an initial cost an 
maintenance viewpoint, latter ar 
less expensive. 


250 PHILIPS U. S. patents wer 
issued during 1950 to the Hartfor 
National Bank & Trust Company as 
Philips Trustee. Philips thus stood 
seventh in the 1950 list of American 
companies leading in number of put- 
ents granted, but probably first with 
respect to patents based on inven- 
tions originating outside the U. §, 
A number of Philips patents pertain 
to improvements in color and black- 
white television and to projection- 
television optical devices. Others are 
on phosphor materials for television 
picture-tube screens and magnetic 
ferrite materials, which have import- 
ant applications in components for 
television receivers. Also of signif- 
cance are patents relating to recent 
developments in radio direction-find- 
ers, beacons and electronic altim- 
eters for aircraft navigation and car- 
rier telephony. 


BC DRAFTEES—Broadcast sta- 
tions may face acute employee short- 
ages, particularly in the engineering 
groups, if the draft expands. Almost 
one-fourth of the industry’s engi- 
neering personnel are in the 17-26- 
year-old age group, according to 
NAB. More than half of radio’s work- 
ers—55.9%—are World War II vet- 
erans. Here also the engineers top 
the field, percentage-wise, with 60% 
who are ex-Gl’s. Another group of 
concern to station operators are 
those men who are licensed opera 
tors. Among the key personnel in 4 
station, 22.1% fall in the 16-26 
bracket. More than half of the eng! 
neering employees holding FCC ti- 
kets—57.4%—are ex-GI; 17.4% are 
in the reserves and 7.9% are reserv- 
ists with no child dependents. 


“THE WINDS and waves are 4: 
ways on the side of the ablest navi- 
gators” says TELE-TECH’s occasion®l 
visitor “Salesman Sam” Himmel, who 
adds: “The world is not interested 0 
the storms you encountered, but did 
you bring in the ship? ... . The suc 
cessful executive is a person wh? 
thinks ‘deeply, plans thorouchly, and 
works long hours; for there ig m0 
Big Business without Big Effort! 


Now artists whose names are musical 
legend live again for the modern lis- 
tener. You can hear them, at their finest, 
in RCA Victor’s “Treasury of Immortal 
Performances.” 


In recreating these performances on both 
33 and 45 rpm, acoustical engineers drew 
on a vault of master records guarded for 
posterity by RCA Victor. But new electronic 
techniques, developed through RCA re- 
search, give the new records a quality far 
surpassing that of the originals. 


Music’s immortals play again, sing again, in RCA Victor’s ““Treasury of Immortal Performances” 


A treasury of Musics Immortals 


Because RCA Victor could draw on so vast a 
storehouse of the past, there is something in 
the “Treasury of Immortal Performances” for 
listeners of every age and taste. Caruso sings 
light and serious music—as do Schumann- 
Heink, Mary Garden, and others . . . Pade- 
rewski is here . . . and, if your taste is for 
popular music, such greats as Berigan, Arm- 
strong, Waller, in rare early records. 


* * * 


See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St.,.N. Y. 
Admission is free. Radio Corporation of America, RCA 
Building, Radio City, N. Y. 20, N.Y. 


The magic of RCA Victor's “45” sys- 
tem—as an independent unit, or 
combined with radio or television 
receivers—has already led 55 record- 
makers to adopt it. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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Expansion Plans of SMPTE 
A program of expansion for 1951 hag 


been adopted by the Society of Motion 
Picture and Television Engineers, with 
producers, exhibitors and broadcasters, 
all looking for technical ways to im. 
prove program quality and at the same 
time to reduce production and operat. 
ing costs. The Society has already 
started work on a 4-point plan:— 


1. Society Headquarters in New York, 
under Boyce Nemec, Executive Secre- 
tary, will acquire additional office space 
in the metropolitan area and will em- 
ploy additional personnel. 


2. The Society’s Journal and other 
technical publications activity now 
under the guidance of John G. Frayne 
of Westrex, SMPTE editorial vice-pres- 
ident and Victor Allen, Editor, will be 
increased 72% over 1950. 


8. Membership procedures have been 
streamlined and an additional Admis- 
sions Committee appointed to accommo. 
date membership growth from all 

branches of motion pictures, television, 
HE CHOSE = and high-speed photography. 
4, Technical activities under Fred 
Bowditch of National Carbon, SMPTE 
engineering vice-president, and Henry 
Kogel, Society staff engineer, which 
include engineering projects and test 
films will expand greatly. Increase of 
as much as 100% has been provided for 
in the Society’s 1951 Budget. 


AFCA Hears Ingles 


on New Unification Need 


Armed forces unification in communi- 
cations was fact rather than theory 
during World War II, as evidenced by 
the top-flight cooperation between 
Army and Navy signal commands. Re- 
ciprocal arrangements and preplanning 
made it unnecessary for the Navy to in- 
stall or operate any extensive communi- 
cations system in Australia and the 
Army, in turn, used Navy facilities ex- 
clusively at Casablanca. Duplication of 
effort and materiel was wisely avoided. 

But “unification” in another sphere 
of our defense network, that of military 
and privately-owned communications 
systems, is not even in the talking stage, 
according to a recent statement before 
the Armed Forces Communication 
Assoc. by Major General Harry ©. 
Ingles, USA (ret.). The former chief 
signal officer of the Army has found 
that many commercial companies not 
only have adequate facilities to handle 
civilian traffic but are quite capable of 
handling a large amount - military 
communications as well. we ever 

ee Te CATALOG . | find ourselves embroiled in a world-wide 
Magnecord, Inc., Dept. TT-4 | | conflict again, it would be wise for the 
360 N. Michigan Ave., Chicago 1, III. military to lease commercial facilities 
Send me latest catalog of Magnecord | rather than attempt to duplicate them 
Equipment. in countries which are used as major 
N bases or staging areas. Skilled military 

Pon iaconesiansinen eoveonuannecennaienotooebiacalesecseasn’ ons , « a 
personnel and materiel will be used to 
oe eee en | | their best advantage and the taxpayer 
; toeemaamcmannan ! | Sawin will not be left holding the bag at war's 
end when millions of dollars worth of 
communications equipment is liquidated 

at a fraction of its cost. 
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O. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y. 


Why Not Partially 
LIFT THE "FREEZE" NOW? 


The spectacle of Honolulu’s being denied a television station because of the “freeze”, 
although obviously there could be no interfering TV station within 3000 miles of 
bright, blue Pacific Ocean, caps the absurdity of the continued FCC barrier. Denver is 
‘another city caught in the freeze, needlessly depriving a million plains and mountain 
people of TV. : 


* * * 


It is now nearly 30 months since the FCC clamped its 90-day freeze on new grants to 
telecasters. In that time the original issues have been expanded to include even color 
and educational TV! Three hundred and seventy-six applications for construction per- 
mits are pending, many of which are for facilities in cities without TV service. In just 
six of the cities denied service there are over 2,500,000 people. 


* * * 


Let the fate of the UHF channels rest awhile, until the National Emergency is past. 
There is no equipment available for use at these frequencies. Let color-TV remain the 
dead issue it is at present. Let educational TV work out a cooperative deal with telecast- 
ers—for not many institutes of learning can afford television stations with today’s di- 
minishing enrollments. 


BUT LET THERE BE A LIMITED LIFTING OF THE FREEZE! The cities which 
now have no outlets should be assigned temporary channels which could be used on the 
understanding that after the eventual allocations plan is decided, the frequencies might 
be reviewed and subject to change. Embryo telecasters should jump at the opportunity, 
and whole centers of population would be able to receive much needed television in- 
struction in defense measures. 


* * * 


There is no valid engineering reason why the VHF TV allocation should wait upon 
the determination of the UHF, color, and educational hearings. At a time like the pres- 
ent the FCC should put aside its high falutin’ ideals of geometrical precision in TV 
frequency allocation and realize that people living in non-TV areas have need of the 
existing completely satisfactory. VHF service. The allocation of a few VHF channels 
today would not seriously impair future plans if it were made clear that the channels 
were temporary. Too many people have suffered from lack of TV too long,—while 
bureaucrats demur. This condition is not confined to democracies, for many years ago 
Horace commented quicquid delirant reges, plectuntur Achivi, which being literally trans- 
lated means, “whenever the great do foolish things, the people suffer!” 


Let’s partially lift the “Freeze”, Now! 
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DEFENSE 


MOST PRESSING JOB to be done at the moment 
in civilian defense is the selection and designation of 
frequencies to be used by the defense organizations in 
the radio alerting and calling systems. This decision 
has hung since 1941 when the subject was first con- 
sidered. Representatives of the radio industry have 
suggested codes which provide all the necessary infor- 
_ mation in the available frequency range, and the FCC 
has provisional regulations to cover the use of this 
type of transmission carried over from the last war. 
But manufacturers cannot go ahead on the production 
of the essential radio communication units until the 
civilian defense organization makes up its mind about 
the frequencies to be used. This is a situation which 
should be remedied immediately so that public safety 
can be adequately guarded. 


MANPOWER 


ENGINEER SHORTAGE—The great wave of G.I. 
students is now practically through American uni- 
versities. “The men forming the tail end of the wave 
mostly graduated in Electrical Engineering here at 
Purdue, in January,” reports Dr. D. D. Ewing, EE 
head at Purdue, adding: “From now on our students 
will be the relative few GI’s who entered the service 
after the war was over and those students who come 
directly from high schools. Of course, the whole col- 
lege student situation is in a turmoil because no one 
of us can determine to any degree of certainty just 
how many students the draft boards will leave us even 
for next semester. Of one thing we are very certain; 
namely, that for the next several years there is geing 
to be an enormous shortage of engineers. A couple of 
years ago certain governmental bodies and profes- 
sional associations were bemoaning the fact that there 
were so many engineering students in colleges at that 
time. They feared the profession would be greatly 
overcrowded. As a matter of fact, we graduated 546 


VHF ‘transmitting and receiving equipment operated by U. S. 
soldier halfway up a mountain at Kawsong, Korea. 
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EE students with Bachelors degrees in the year 1948. 
49, and 526 in the year 1949-50, and as far as I know 
now they all have positions. We could place hundreds 
of others if we had the men. So, if we are short of 
engineers now, I just do not know what is going to 
happen to us a year or two from now when our classes 
will be down to an even lower level than the prewar 
levels.” 


MICROWAVE 


RELAY REPEATERS—Nevw, less costly, micro- 
wave-relay repeater designs may be available in the 
very near future because of the development work be- 
ing done in connection with “traveling-wave” tubes. 
The equipment cost factor of current designs comes 
about because signal amplification is accomplished at 
an intermediate frequency thus involving frequency 
conversions from the incoming and to the outgoing 
r-f. The broadband characteristic of traveling wave 
tubes makes direct amplification possible and permits 
a slight frequency shift between incoming and out- 
going r-f signals to avoid feedback problems. 


AUDIO 


REVERBERATION—New trend in the recording 
industry is to permit more reverberation in the record- 
ing of selections to achieve a more lively result. Al- 
though along the subject of divided opinion, many 
Americans have felt that the products of English re 
cording companies are more pleasing than ours, the 
chief complaint having been that our recordings 
sounded “dead.” Difficulties have been encountered 
with the experiments now in progress because it seems 
that the acoustics in American structures are not what 
they are in English architecture, and there are unar- 
swered questions as to whether the acoustics in the 
latter are the result of design or just plain luck! 


ENERGY SOURCES 


PORTABLE POWER—In the early days of radio 
on aircraft, indeed, up to the beginning of World War 
II, generators mounted on the outside of the fuselage 
were used by aircraft to provide power for their 
radios. Now the railroads are following suit—not 
with windmills breaking the sleek lines of the stream- 
liners—but with air driven generators powered from 
the air line which operates the brakes. This solves 
the problem of powering cabooses and other cars 
which do not normally carry. lighting plants. This 
source of electrical power could also be applied to buses 
and other large vehicles which require heavy current 
sources and have air supplies in the form of airbrakes. 
Perhaps aircraft generators could be driven by hy- 
draulic power and thus remove another source of fire 
hazard from the engines? 
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CAA OMNIRANGE 


4380 MILES OF AIRWAYS are now served by 
the CAA omnirange system. The first chain of ranges 
certified by the CAA covers Kansas, New Mexico, 
Nebraska, Texas, Colorado and Oklahoma. About 
three hundred ranges will be installed in all, and 1951 
will find many changes in aeronautical radio operations 
and facilities. As the program develops Distance Meas- 
uring Equipment will be added to these installations 
and a complete system of instrument navigation with 
almost 100% reliability will result. 


TV ABROAD 


UNLESS THE WORLD SITUATION deteriorates, 
television may receive a much needed boost in Europe 


this year. A number of conferences were held during. 


1949 and 1950 in Europe to discuss the standards to 
be established. With the exception of Great Britain 
and France, most of the continental countries will 
standardize on 625 lines with a field repetition rate 
of fifty. Plans for coaxial cable and microwave con- 
nections are being made in many countries and the 
new standards should simplify interconnections. 


APPROPRIATIONS 


FCC FUNDS IN DANGER—The FCC is not ex- 
pected to do so well in its quest for increased appro- 
priations for the next fiscal year before Congress and 
this month (March) may tell the story of Congres- 
sional opposition towards the higher funds. General 
impression on Capitol Hill is that FCC has been taking 
too much time in lengthy hearings on educational 
television and in other broadcasting-television pro- 
gram policy studies and that these projects are some- 
what in the “make-work” or “WPA-like” activities. 
In reality, all of the intensive review of educational 
television needs is felt meaningless because of the 
definite outlook of greatly reduced production of TV 
transmitters and studio equipment with the mobiliza- 
tion and defense shortages. 


CO-CHANNEL 


POLARIZATION MAY BE THE ANSWER to co- 
channel problems in TV—at least for microwave oper- 
ations. Recent experiments reveal that by using one 
horizontally polarized, and one vertically polarized 

on the same channel, source discrimination can 
be effected by rotating the receiving antenna to the 
‘orresponding polarization. This method is useless 
for lower frequencies in the VHF band since it is im- 
Possible to control the wave-front path and tilt. But 
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Situations of Significance in the Fields of TV and Tele Communications 


in cases where the beam effect makes it possible to en- 
sure a smooth path the method appears to offer inter- 
esting possibilities. This system has sometimes been 
used in the past by TV field crews when only one 
frequency was available to do two jobs. Look for an 
extension of this principle in the television field. 


BETTER TV SOUND 


SOUND PERSPECTIVE to match the visual per- 
spective has long been desirable in television. Cuts 
from a close-up to a medium shot too often have not 
given the viewer’s ears the same impression that his 
eyes have. Now NBC has revealed data on an auto- 
matic audio coupling which provides a change of audio 
perspective with changes of camera shots and lenses. 
This is understood to be accomplished by switching 
equaliser networks coincidentally with the camera 
switcher. The method provides the decrease in fre- 
quency response so often associated with long and 
medium shots. As this type of operation spreads the 
long-neglected audio side of television will benefit by 
the greater realism produced. 


NEXT MONTH—MAY 


The Aeronautical Radio Issue of TELE-TECH, in connection 
with the Dayton National Conference on Airborne Elec- 
tronics, May 23-25. 


Minor repairs being made on parabolic radar antenna used 
by antiaircraft outfit with U. S. Third Army in Luxemburg. 
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T the conclusion of World War 
II when the Radio-TV industry 
converted for mass production of TV 
receivers, the amount and quality of 
test equipment required for this new 
operation seemed to offer an almost 
insurmountable problem both from 
a production and an economic stand- 
point. In fact, the consensus at that 
time indicated that this problem 
might eliminate many small scale 
receiver manufacturers from the 
market. 

As the industry’s 7-million set pro- 
duction for 1950 demonstrates, great 
forward strides have been made by 
TV receiver manufacturers — large 
and small—in making effective and 
economical use of test equipment 
both in production and the labora- 
tory. In line with this development, 
TELE-TECH recently conducted a 
survey among a representative group 
of manufacturers to obtain specific 
information on the changes and cur- 
rent trends in test equipment which 
‘have made this great TV production 
possible—and to offer to industry 
the figures which indicate what types 
of equipment are being used, where 
they are being used, and what costs 
are involved. 

The industry 


is today divided 


30 


Alignment test po- 
sition at the Allen 
B. DuMont plant in 
East Paterson, N. J. 
Test signals (r-f 
and i-f) are de- 
rived via coaxial 
cable from central 
signal generator 
room. Fixed pres- 
ence of picture 
tube (under pro- 
tective metal and 
lucite cover) and 
fixed power sup- 
ply makes for 
rapid testing 


among proponents of centrally lo- 
cated signal generating systems (ap- 
proximately 25% of manufacturers 
representing 80% of total TV re- 
ceiver production) ; advocates of in- 
dividual test set-ups (approximately 
50% of manufacturers representing 
55% of receiver production); and a 
middle group of manufacturers who 
locate at least a portion of their test 
equipment at a central point (25% 
representing 15% of total TV re- 
ceiver production). All statistics re- 
ferring to total TV production are 
projections from the sample sur- 
veyed, serving only as indications of 
trends in the industry. 


Central Signal Generators 


A complete central signal generat- 
ing system might include the follow- 
ing equipment: 

1. A Monoscope Chain—consist- 
ing of a monoscope camera, 
synchronizing signal generator, 
and a grating generator for 
checking linearity. Also one or 
more video distribution ampli- 
fiers, depending upon the num- 
ber of test positions served, 
plus necessary coaxial leads and 
switching equipment. 


Test Equipment 


Specially conducted survey in 12 representative 
plants shows two major test systems being employed, 
Industry uses $612 million worth of test instru. 
ments for TV receiver manufacture. Investment re. 
quired for given daily productive output evaluated 


2. I-F Sweep Generators and Pulse 
Markers — (both picture and 
‘FM sound), i-f distribution 
amplifiers, coaxial leads to the 
test positions served and 
switches. 


3. R-F Sweep Signal Generator, 
and Pulse Markers—This set- 
up would require 12 coaxial 
lines, coaxial switches at test 
positions, etc. Therefore many 
plants, otherwise fully equipped 
with centralized signal sources, 
use individual r-f sweep gen- 
erators at test positions. For 
the purposes of the survey, 
such plants have nevertheless 
been included among those 
using complete central signal 
generating systems. 

4. Television Transmitter, Ampli- 
fier and Master Antenna—Op- 
erating on either all 12 chan- 
nels, or one high and one low 
band channel—may be modt- 
lated by the monoscope pattern 
or an off-the-air test pattern; 
usually includes an FM carrier, 
and can be used for a final test 
of the entire receiver chassis. 


An advantage of the completely 
centralized. system is that the sig- 
nals throughout the plant are theo- 
retically uniform, while maintenance 
and checking of the test equipment 
is at a minimum. (In practice the 
signals may not be so desirably unl- 
form due to standing wave ratio.) 
When difficulties arise in the fune- 
tioning of a centralized system, it 
should be noted that failure of even 
a portion of such a system may com- 
pletely disrupt a production schedule. 

The approximate cost of an initial 
central signal generating system 
(less distribution equipment) } 
$12,000 to $20,000. Distribution 
equipment costs amount to roughly 
$4,000. to $7,000 per 100 sets daily: 
The small scale manufacturer who 
uses a’ central system is therefore 
faced with a higher ratio of test 
equipment investment to vreeelver 
output, although this cost differen- 
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in TV Receiver Manufacture —----- 


tial is to some extent modified be- 
cause expenses for distribution equip- 
ment—distribution amplifiers, coax- 
ial cable, switches, termination box- 
es, etc.—are proportional to the num- 
ber of test positions served. In ad- 
dition, the very large scale manufac- 
turer often invests in duplicates of 
much of his central signal generating 
equipment. 

From plant to plant, the invest- 
ment in test equipment may vary 
greatly for similar TV receiver pro- 
duction figures. At first glance this 
difference in cost figures might seem 
to be related to the type of test equip- 
ment used whether for centrally or 
locally generated signals. Closer ex- 
amination of the subject usually 
shows that other factors such as 
company policies, individual engi- 
neering preferences, “inherited” 
equipment, etc. account for many of 
these cost variations. 

The picture today, as in the entire 
TV field, is one of rapid change. 
Many manufacturers are using or 
plan to use at least a partially cen- 
tralized test system, with a mono- 
scope chain as a basis, because of the 
rapidity with which the test pat- 
terns are going off the air, due to 
increased programming hours by TV 
stations. 


Production Line Set-Up 


Tn the TV receiver plant, a central 
signal generating system can only 
serve to deliver to each test position 


the necessary signals which might — 


otherwise be furnished by individual 
equipment at the test bench. (Indi- 
tating-devices such as vacuum tube 
voltmeters and oscilloscopes must be 
used at the test position whether the 
signal is generated locally or cen- 
trally. ) 

In a typical production line, the-se- 
quence of test positions might be: 
(1) yoke, synchronizing and deflec- 
tion circuit operation check; (2) 
Tuning of i-f coils, picture and sound 
traps; (3) Completed check of i-f 
cireuits for band pass, curve shapes, 
ete; (4) r-f head alignment; (5) 
Final rin-through of entire chassis 
Inludine CR tube. The various sig- 
tals required include: video signal, 
ttystal-controlled i-f signals, i-f 
Sweep 2nd marker signals, r-f sweep 
and marker signals, a 4.5 Mc FM 
‘ignal, ad an r-f television signal. 

Such a production set-up is out- 
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MANUFACTURER A |B c D E F G H 1 J K t 

Daily TV Receiver Output | 100 | 100 | 150 | 150 | 200 | 200 | 650 | 750 | 1000 | 1000 | 1200 | 1200 
va 

Bridges, Capacity 3 1 1 3 3 5 3 3 6 10 1 4 

Bridges, Impedance 2|1 1 1 2 2 2 1 2 

Bridges, Inductance 1 1 3 2 4 3 2 1 

Bridges, A-F, R-F & Misc. | 2 4 4 2 1 8 1 3 

Distortion Meters 2 1 2 1 1 5 1 

Field Intensity Meters 1 1 7 1 

Noise Meters 1 1 1 

Output Meters 1 = 4 4 5 2 

Oscilloscopes, Standard 2 12 5 W 10 7 

Oscilloscopes, Wide-Range| 3 1 3 2 4 3 5 2 4 

Precision Power Supplies 1 3 2 4 W 5 3 1 

Q-meters 1 4 3 2 3 5 2 

Signal Generators, Audio 1 2 4 1 2 4 2 2 15 2 

Signal Generators, AM 

(ine. TV) 1 1 15 10 8 8 8 5 

Signal Generators, FM 1 4 2 2 3 1 

Square Wave Generators 1 2 3 2 igs 1 3 2 2 

Sweep Generators 1 8 1 5 5 22 

Vacuum Tube Voltmeters 1 1 10 1 2 2 7 20 4 6 

Volt-Ohmeters 3 15 5 18 7 6 

Miscellaneous Indicating 

Inst. 6 2 3 10 25 6 3 10 10 25 20 3 

Total Value (approximate) |$ $ $ $ $ $ $ $ $ $ $ $ 

of Equipment 6,500 |4,000|10,000|17,000|31,000|13,000|10,000) 22,000) 28,000) 40,000) 25,000) 10,000 


Typical test equipment items used in TV receiver manufacturing 
plant laboratories, quality control, and incoming materials inspections 


Typical test equipment items used in TV receiver production 


MANUFACTURER A B c D E F G H i J K L 

Daily TV Receiver 

Output 100 100 150 150 200 200 650 750 1000 | 1000 | 1200 1200 
Distribution 

Amplifiers 1 4 21 15 73 27 90 

Grating Generators 1 1 1 1 2 2 

Marker Generators 6 3 5 2 10 25 18 84 10 100 
Monoscopes 1 1 1 1 2 1 1 a 
Oscilloscopes 9 8 15 38 15 100 85 WI 40 88 35 
Output Meters 12 13 17 14 15 50 80 
Power Supplies, 

Voltage Regulators, 

etc. 4 5 16 10 68 12 40 75 24 80 80 
|Signal Generators, 

AM-FM-TV-Noise, 

etc, 8 21 12 68 40 13 8 150 
IRF “| ste, af a ww fas ait meee Pe 2| 4 
Sweep Generators, 

1-F 3 5 3 a 21 a a 2 50 
Synchronizing 

Generators 1 1 1 t 2 1 1 3 

TV Signal 

Transmitters 1 1 2 2 2 5 

Vacuum Tube 

Voltmeters 13 2 27 8 1 16 6 
Volt-Ohmeters 6 12 24 13 57 20 45 90 83 | 250 86 150 
Approximate value|$ $ $ $ $ $ $ $ $ $ 

of Test Installations) 14,000) 22,000) 44,000! 30, 82, 22,000 8 100,000} 100,000 /90,000 000 '270, 
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TV TEST EQUIPMENT (Continued) 


lined in Table —, Comparison of Cen- 
tral Signal Generating System With 
Individual Test Set-Ups, represent- 
ing a synthesis of the methods used 
in various plants rather than a typi- 
ical example. 

Since each manufacturer has de- 
vised testing procedures best suited 
to his own production requirements, 
actual techniques in the field vary 
widely. For instance, many manu- 
facturers use a preliminary resist- 
ance “go—no go” check between se- 
lected circuit elements to assure 


MONOSCOPE CHAIN . . . consists of 
monoscope camera, syne generator, and 
grating generator for checking linearity. 
Video distribution amplifiers, coaxial 
leads and switches for number of test 
positions served. 


IF SWEEP and SIGNAL GENERA- 
TORS, PULSE MARKERS .. . for test- 
ing both picture and FM sound. Distri- 
bution amplifiers, coaxial leads and 
switches for number of test positions 
served. 


against shorts and burn-outs due to 
soldering, lead dress, etc. when B+ is 
first applied. Others use an initial 
B+ or general voltage test as an ef- 
fective method for inexpensively 
spotting defects in a chassis which 
might otherwise hold up the line in 
later trouble-shooting positions. Yoke 
tests, which often are performed 
first, may be introduced at another 
position, particularly if a test CR 
tube is used or if a separate mount- 
ing is employed for the CR tube. 
Some manufacturers find it effi- 


I. OPERATION of YOKE, 
SWEEP and DEFLECTION 
CIRCUITS. 


Test Indicator: CR Tube 


2. PRELIMINARY 
1-F ALIGNMENT 


cient to concentrate all tests involy. 


ing sweep generators, either i-f oy J 


r-f, at one spot on the line. This 
procedure produces economies in per- 
sonnel and test equipment, but may 


offer disadvantages in that too great 


a dependence is placed on the oper. 
ators at these test positions, both as 
to the quality of the receivers and 
the total output of the plant. Should 
skilled technicians be unavailable for 
one reason or other, interchange. 
ability with a lesser trained operator 
from another spot on the line will 
not always be feasible. 

For similar reasons, some plants 


(Continued on page 76) 


MONOSCOPE 
PATTERN 


... Or special arrange- 
mentgto provide video 
signal from broadcast 
pickup. 


MULTI - FREQUENCY 
or SEPARATE IF 


Adjust stagger tuned i-f coils, 


picture and sound traps, FM 


discriminator. 


Test Indicator: VTVM 


3. 


COMPLETED 
1-F ALIGNMENT 


CRYSTAL CONTROLLED 
SIGNAL GENERATORS 


IF SWEEP 


GENERATOR 


and 


PULSE MARKERS 


- 


(step 2 may be omitted, coils 
and traps may be .adjusted 
_with sweep oscillator) Band 
pass, curve shape, etc. ~ 
. Test Indicator: Oscilloscope 
‘\ 


RF SWEEP SIGNAL GENERATORS 
and PULSE MARKERS . . . requires 


12 coaxial lines. 


12 CHANNEL 
RF SWEEP GENERATOR 
with 


PULSE MARKERS 


4 RF HEAD 


: ALIGNMENT 
TELEVISION TRANSMITTER, MAS- Test Indicator: Oscilloscope 
TER ANTENNA, AMPLIFIERS... tv 


transmitter may operate on all 12 chan- 
nels or on one high and one low band 
channel . . . May be modulated by 
Monoscope or “Off-the-Air” test pattern 
.». usually includes FM sound carrier.. 


12 CHANNEL 
TV TRANSMITTER 


or 
“OFF-THE-AIR” SIGNAL 


FINAL 


AIR CHECK 
Test Indicator: CR Tube 
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ELECTRONIC DEFENSE INDUSTRIES—Second of three articles on Selling to ARMY, AIR FORCE and NAVY 


DEFENSE CONTRACTS — 
How to Sell to the Signal Corps 


By Lt. Col. STANLEY GERSTIN 
Manager, Government Manuals Division, 
Caldwell-Clements, Inc., New York City 


Dollar value of radio-communication-electronic equipment to be 
purchased by the Signal Corps during 1951, originally estimated at 
$300 million, is now likely to go as high as $500 million. 


Bulk of this business has been going to a limited number of major 
manufacturers, although with greater diversification than is the case 
with the Navy and Air Force. 


Top-level efforts to spread contracts throughout radio industry 
has lately resulted in a more equitable distribution of military equip- 
ment awards. 


Fact remains that Signal Corps requirements are still too small to 
provide enough defense work for all radio industry manufacturers. 
Vast production capacity and restricted civilian output mean idle 
machines and manpower and pose serious financial problems. 


Exhaustive inquiries by TELE-TECH in Washington, Philadelphia, Ft. 
Monmouth, Chicago and New York procurement centers reveal latest 
procurement data and what manufacturers should do to get defense 
business. 


THE SHIFT IN MILITARY re- 
quirements and planning has re- 
sulted in a parallel shift in the re- 
quirements for radio-communication- 
electronic equipment from the Signal 
Corps to the Navy and Air Force. 
However, in 1951 the Signal Corps 
will buy an estimated $300 to $500 
million worth of radio-electronic 


34 


equipment, and the question of who 
gets this business continues to hold 
the radio industry off balance. 

How to get this business is still 
the $64 question among hundreds of 
radio product, component and parts 
manufacturers. 

Here are the facts. Here are the 
names of places to go and people to 


eee 


see. Here is the information about 
who buys what, when and where. It 
answers the questions: 


Who gets negotiated contracts? 

Who is invited to bid? 

Who gets the business? 

What are YOUR chances of getting 
defense contracts as a prime contractor? 
As a subcontractor? 

The following information is fae. 
tual, specific, realistic. It is designed 
to help manufacturers avoid going 
to the wrong places, seeing the wrong 
people, furnishing the wrong infor. 
mation about themselves. 

First, some general information. 

Manufacturers should not be con- 
fused by the several “Industry” 
boards and committees charged with 
making studies of industry plants, 
capacities, facilities, etc. Plant allo- 
cation surveys being conducted by 
the Munitions Board, for one, the 
Small Business surveys for another, 
have no bearing on immediate pros- 
pects of a manufacturer getting a 
defense contract. Your plant might 
even have a mobilization assignment 
but it doesn’t mean that you will au- 
tomatically get a war contract. You 


still have to compete for defense & 


business. 

Despite the fact that manufactur- 
ers are advised that they can reg- 
ister for defense contracts and need 
no sales organization to obtain de- 
fense business, it is advisable and 
highly desirable that manufacturers 
or their representatives personally 
visit every procurement office to dis- 
cuss their facilities and ability t 
make specific products with both the 
engineering and contracting pers0l- 
nel. 

Since military and civilian engi- 
neering and procurement personnel 
are people trying to do a job, their 
time is limited and, consequently, 
they are not always easy to see. 
However, it is not necessary to run 
around in circles or wait long hours 
in hotels or haunt reception rooms. 
The simple expedient of making 4 
timely appointment, by telephone 
may result in a satisfactory inter 
view with an engineer or a contract 
ing officer, and for this purpose the 
Signal Corps maintains a Bidders 
Information office where a manufac 
turer can -get a hearing and be di 
rected to the right people. The Sig 
nal Corps Procurement Chart OF 
posite furnishes specific data on this 
point. 

A Small Business Advisory fun 


(Continued on page 85) 
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Vv H ERE TO SELL RADIO, RADAR, AUDIO, WIRE COMMUNICATIONS, 


ELECTRONIC EQUIPMENT, COMPONENTS, TEST and POWER EQUIPMENT for DEFENSE 


SIGNAL CORPS PROCUREMENT AGENCY 


2800 S. 20th STREET, PHILADELPHIA- 45, PA., HOWARD 5-2000 


COL. W. D. DILLINGER, Commanding 
LT. COL. L.R. KLEINKNIGHT, Deputy Ext. 202 


Be 


LABORATORY OFFICE 
Ft, Monmouth, N. J. Eatontown 3-1060 
LT. COL. ROBT. F. HAFFA Ext. 2862 


PERFORMS ALL FUNCTIONS INCIDENT TO SOLI- 
CITATION, AWARD AND ADMINISTRATION OF 
RE 


CH & DEVELOPMENT CONTRACTS FOR 
JAL CORPS ENGINEERING LABORATORIES 


_REGIONAL OFFICES 


ADMINISTERS CONTRACTS WITH MANUFACTURERS 
IN RESPECTIVE AREAS; OCCASIONAL LIMITED 
PROCUREMENT AT REQUEST OF PHILADELPHIA 

SIGNAL CORPS PROCUREMENT AGENCY 


) REGIONAL OFFICE We NEW YORK REGIONAL OFFICE 
* Jackson S+,, Chicago, Ill. 80 Lafayette Street, N.Y.C. 
; Andover “).3600 WOrth 4-7300 
“COL. R. M. LOCKHART LT. COL. E.P.BOYNTON Ext. 480 
NYLIN;, Civ. Ass’t. A. Long, Civ. Ass’t. Ext. 481 


CONTRACTING DIVISION 


LT. COL. W. B. FEINDEL, JR., Chief Ext. 668 
J. W. ROBINSON, Civilian Chief Ext. 293 


AWARDS AND ADMINISTERS SIGNAL CORPS 
CONTRACTS FOR COMMUNICATION EQUIPMENT 
ON ADVERTISED AND NEGOTIATED BASIS 


EQUIPMENT BRANCH 
LT. COL. T. W. PARSONS 


Ext. 243 


END ITEMS: 
PREPARES BIDS, MAKES AWARDS 


SERVICE BRANCH 


MAJ. L. E. BROOKHART 
Ext. 374 


BIDDERS’ INFORMATION 
SECTION 


Cc. CHANAKO Ext. 382 
(Mfrs. must see on initial call by appointment) 
INTERVIEWS MANUFACTURERS, 
DEVELOPS AND PROVIDES LISTS 
OF PROSPECTIVE BIDDERS 


COMPONENT BRANCH 
LT. COL. J..L. SMITH Ext. 181 


COMPONENTS: PREPARES BIDS, 


COMMODITY SECTION 01 


CAPT. R. L. PORTER 
Ext. 466 


MAKES AWARDS 


COMMODITY SECTION 11 


CAPT. T. P. COOPER 
Ext. 146 


AWARDS AND ADMINISTERS CONTRACTS FOR 


AWARDS AND ADMINISTERS CONTRACTS FOR 
RADIO AND METEOROLOGICAL EQUIPMENT 


COMMODITY SECTION 02 


MAJ. H. F. CLEARY 


POWER EQUIPMENT 
(dynamometers, converters) 


COMMODITY SECTION 12 


MAJ. J. H. WOOTEN 
Ext. 171 


AWARDS AND ADMINISTERS CONTRACTS FOR 
Ext. 337 HARDWARE AND TOOLS 


AWARDS AND ADMINISTERS CONTRACTS FOR 
RADAR AND AUDIO EQUIPMENT 


COMMODITY SECTION 13 
CAPT. P. F. DAVIS 
Ext. 469 


gprs say 
ELECTRONIC CIRCUIT ELEMENTS 
CAPT. G. M. FOWLER 


Ext. 244 


AWARDS AND ADMINISTERS CONTRACTS FOR 
WIRE COMMUNICATION EQUIPMENT 


COMMODITY SECTION 14 
LT. COL. P. S. BALAS 
Ext. 346 


AWARDS AND ADMINISTERS CONTRACTS FOR 
MISCELLANEOUS ELECTRONIC COMPONENTS 


COMMODITY SECTION 04 


LT. COL. C. J. YOHE 
Ext. 187 


AWARDS AND ADMINISTERS CONTRACTS FOR AWARDS 
AND ADMINISTERS CONTRACTS FOR 
TEST EQUIPMENT (also selected photo items) ELECTRICAL AND LINE SUPPLIES 


COMMODITY SECTION 15 


LT. COL. R. 1. ULANS 
Ext. 319 


ssireaiisiiihlise ise bCt AAO! TAA 


ao natant 


Fig. 2: VHF, TRF 
receiver unit for 
operation on 50 
MC. This was 
early model of TV 
“alerter” for un- 
scheduled events 


Fig. 1: Motorola Handie-Talkie used in air raid test in Chicago while civilian defense 
officials and metropolitan and suburban fire chiefs observe emergency operations 
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AC OUTLET TO CONTROLLED 
PECEVER 


Fig. 3: Circuit of 
the coded oper- 
ator unit which 
responds to low 
frequency audio 
modulation only 


Radio 
By JOHN H. BATTISON 
Associate Editor 


ADIO and television are destined 
to play a very large part in the 
safeguarding of life and property in 
the United States for a considerable 
time. In fact, the present emergency 
may actually produce some beneficial 
results in accelerating the modifica- 
tion of our broadcast system to pro- 
vide a source of real mass communi- 
cation. For a long time radio has 
been regarded solely as a means of 
entertainment and its most impor- 
tant asset—that of making possible 
instantaneous communication to the 
whole nation en masse by means of a 
loudspeaker has been sadly neg- 
lected. The prospect of a telephone 
exchange ringing all its subscribers 
to alert them for a special message 
is somewhat disconcerting, but alert- 
ing all, or specific, listeners in the 
service area of a station by a single 
code transmission would be the sim- 
plest thing in the world. 
Television’s role in defense ap- 
pears to be limited to teaching the 
public what to do in emergency— 
before the event—and possibly show- 
ing specific personal actions required 
after it, if there are any television 
stations still operating and there is 
electric power available to energize 
TV receivers. Of course, remote pick- 
ups from field equipment would be 
invaluable in showing the true ex- 
tent of damage, and building public 
morale by allaying false rumors of 
catastrophic destruction. But it 1s 
upon radio and the coded and spoken 
word that the real load would fall. 
There are three main: categories 
into which the radio alerting and 
message signalling systems fall. 
National: Because of the size of the 
United States, it is unlikely that the 
whole country would require alerting 
for spasmodic enemy action. However, 
if invasion from the air were expec 
every area might be alerted to watch 
for it, or for saboteurs, etc. Special 
government messages and proclama- 
tions also would require this nation 
wide hookup. But it seems more pre 
able that most emergencies would be of 
regional or local proportions. : 
Regional: Individual states might 
require to proclaim emergencies 4! 
mobilize militia, or declare whole areas 
unsafe, etc. Here a regiona! signalling 
system could be provided, deline@ 
according to defence regions, state 
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Job in Civil Defense 
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Emergency and warning services provided by radio and TV in roles of coded alert 
transmissions and plain language messages. Manufacturers demonstrate equipment . 


boundaries, or both. Selective calling to 
the services required, and the organiza- 
tions to be alerted, would be accom- 
plished by transmission of the code sig- 
nal over landlines or radio stations; the 
latter would probably be more reliable 
since landlines can easily be sabotaged. 
The units to be called would have bat- 
tery powered receivers, and thus be in- 
dependent of any external sources of 
power or physical line connection. 

Local: This category includes cities 
and surrounding areas. There may be 
twenty-seven broadcasting stations or 
there may be only one in a city. But, 
by connection to each one from the 
master civilian defence control room, it 
would be possible to transmit the de- 
sired alerting code without even the 
radio station personnel knowing about 
it, Here, the stations would be used to 
warn local public services, such as: fire, 
police, ambulance, hospitals, etc., to 
stand by. Also the three degrees 
of warning, YELLOW, RED, AND 
WHITE, can be transmitted to such or- 
ganizations without continually alarm- 
ing the population by frequent YEL- 
LOW warnings. 


Mobile Services 


The number of public service radio 
networks is increasing all the time 
and involves use of mobile phone 
equipment. Already many medium 
and large cities (as well as some 
small ones‘) have installed VHF and 
HF mobile phone systems for their 
municipal services. 

In addition to the more obvious 
use by such local city departments, 
forestry service reports will be in- 
Valuable in densely wooded areas in 
tase of firebomb attacks. The indus- 
trial and taxi services will provide 
mobile addditional units for com- 
munication points, and the local co- 
dinator can assign these mobile 
stations to damaged, or cut-off areas 
to be used for calling for emergency 
services required there. 

he plans of the civilian defense 
ganization obviously should not be 
laid bare, but the equipment to pro- 
Vide the various coded signals exists 
and is out of the drawing board 
stage, In fact, very little develop- 
oe werk remains to be done. As 
ng ago as 1941 RCA demonstrated 
4 Civiliar, warning receiver based on 
€ use of sub-audible frequencies. 


Fig. 4: Frequency 
sensitive’ relay 
showing construc- 
tion and reed tuning 


REED AS SEPARATE 
ATTACHMENT BEFORE MOUNTING 


a 


- 


GAP 
or” 


This is a simple receiver, and em- 
ploys common and easily obtainable 
parts. Refinements are expected in 
the product design stage, and these 
will probably take the form of im- 
proved selectivity in the frequency 
selective relays to provide more chan- 
nels in the available range of fre- 
quencies. 

The most pressing job to be done 
now is the decision by the Office of 
Civilian Defense regarding which 
frequencies are to be assigned to 
specific services and whether these 


are to be national, regional or local. 

When television was in its infancy 
its developers foresaw a need for an 
automatic device to call viewers’ at- 
tention to special unscheduled events, ° 
since it was not considered practical 
to keep a thirty tube television re- 
ceiver running continuously in the 
hope of some unscheduled event hap- 
pening. A simple unit, consisting of 
a TRF tuner, was developed, de- 
signed to run continuously. If a spe- 
cial telecast occurred the unit would 
intercept a code signal and switch 


Fig. 5: General Electric officials demonstrate two-way radio for civil defense. Left to 
right, Neal F. Harmon, G. E. civil defense sales coordinator, L. W. Goostree, Robert 
R. Burton, communications head for Federal Civil Defense Administration, Paul L. 
Chamberlain. Ellis M. Trefethen, and Roy D. Jordan, G. E. defense committee 


CIVIL DEFENSE (Continued) 


on the television receiver, at the 
same time ringing a bell, lighting a 
lamp, or in some other way signal- 
ling that the viewer should attend 
his TV receiver. 

_ Pending decisions by the officials 
concerned, final designs have not been 
completed; however, the work al- 
ready done during World War II 
provides. excellent material for the 
design of suitable equipment. Follow- 
ing are some details of the RCA de- 
signed Defense Receiver based on 
the original television “Special 
Events Alerter.” 

Shown in Fig. 2 is the schematic 
diagram of the original RCA 50 MC. 
TRF receiver with output circuits 
for controlling the main television 
receiver via a frequency sensitive 
reed relay. 

In Fig. 3 are shown the circuit de- 
tails of the code activated “operator” 
‘unit. This unit will operate with 
either the TRF 50 MCV HF receiver, 
or with the broadcast frequency re- 
ceiver shown in Fig. 6. In each case 
a field intensity of 5 mv/m modu- 


lated 5% will operate the relays. It 
will be noticed that in the 50 mc spe- 
cial receiver tubes of high heater 
consumption and cost are used, 
whereas in the broadcast receiver or- 
dinary low cost receiving tubes are 
used which reduce operating and 
production costs. By using modern 
miniature tubes in the VHF receiver, 
and modifying the design, more than 
one tube function could be combined 
inside one envelope, and similar sav- 
ings would be obtained. 


Use Broadcast Band 


It seems more than likely that the 
medium frequency broadcast band 
will be used for defense communica- 
tion rather than VHF, since televi- 
sion as such will not require to be 
alerted. But in view of the high de- 
gree of television viewing in some 
cities, it might be advisable to pro- 
vide certain key personnel with VHF 
attachments for their TV receivers 
so that they could be alerted, even if 
they were using TV and not radio 
at the time of an emergency. 


The main purpose for which the 
units are designed is to provide 
coded calling system which, through 
the medium of a continuously “alive” 
receiver, will make it possible to com. 
municate with selected group(s) of 
defense personnel. The receiver cir. 
cuit shown in Fig. 6 is tunable to 
any frequency in the broadcast band 
by means of a preset control. It 
is probable that all broadcast stations 
in the area would be connected to the 
central defense control board so that 
they would all transmit the same 
code groups at the same instant, 

Although the original simple cir. 
cuits operated with a fair degree of 
reliability, they were subject to er. 
ratic operation caused by random 
noise at the carrier frequency and 
occasional extra low frequency mod- 
ulation. Therefore, a noise limiter 
was built into the broadcast band 
unit. This consists of a 12 AH 7 GT 
stage so arranged that double limit- 
ing occurs in the form of plate cur- 
rent cutoff, and output voltage limit- 
ing. The output is entirely adequate 
to operate the frequency selective re- 
lay but is much higher than any 

(Continued on page 68) 


Fig. 6: Circuit diagram of the broadcast-band super-het. unit with preset tuning, 12AH7 noise discriminator stage, and “Re- 
ceive-Alert” switch to mute speaker when required by reception of a coded signal. Reeds for 24 and 36 cps are shown 
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Conservation of Critical Raw Materials 


RCA and Philco describe design changes to effect "savings" in TY receiver manufacture 


R the good of the television re- 

ceiver industry let us drop the 
name “AUSTERITY” model and use 
“CONSERVATION” model to desig- 
nate television receivers in which a 
reduction in critical raw materials 
has been made but in which there 
has been no curtailment of perform- 
ance. 
RCA’s Program 

RCA, in presenting its conserva- 
tion program to the industry, has is- 
sued an interesting and informative 
booklet through its Industry Service 
Laboratory entitled “Conservation 
of Critical Materials.” In this book- 
let, using a 17-in. model as a basis, 
the following tabulation summarizes 
the savings in’ present production 
sets against those anticipated when 
electrostatically focused tubes are 
employed. Figures are for one mil- 
lion sets: 


Pounds saved/ Pounds saved/ 


million sets, million sets, 
Present Electrostatic- 
Material Production focus tube 
Alnico V Speaker 
Based on 2.15 oz. mag- 
net in 8 in. speaker 72,000 72,000 
Alnico V Speaker 
Based on 3.16 oz. mag- 
net in 12 in. speaker 135,000 135,000 
Alnico V Focus Magnet 
Based on 5 oz. magnets ............ 310,000 
Alnico V Beam Bender 4,400 4,400 
Steel in 12 in. Speaker 142,000 142,000 
Brass in 12 in. Speaker 50,000 50,000 
Zinc in Focus Magnet _............. 310,000 
Steel in Focus Magnet ............. 500,000 
Brass in Focus Magnet ............ 22,000 
Aluminum-Cup Over 
Back of Kinescope 62,000 62,000 
Brass in Volume 
Controls 12,200 12,200 
Copper-Shorting Band 
in Power Transformer 190,000 190,000 
Copper Hook-up Wire 47,000 47,000 
Copper-Leads on Paper 
and Ceramic Capacitors 11,850 11,850 
Aluminum Shield 100,000 100,000 


In addition, the following metal 
savings are in effect in the manufac- 
ture of tubes and ferrite magnetic 
cores used in the manufacture of one 


Chart graphically portrays critical metal savings in new Philco TV receiver designs. Parts mounted on the left side of 
each of the five columns are used in present designs. New receiver parts using much less metal are shown on the right. 


million TV receivers, 23 tube TV re- 


ceiver used as basis: 
TV 
Material Savings Ibs. / million/receivers 
Nickel 
(a) Nickel content in ferrite 


cores 12,400 
(b) Nickel in receiving 
tubes and kinescopes 33,600 
ba «4 in receiving tubes and 
nescopes 33,000 
Tin content in solder 50 


Other more important conserva- 
tion steps that have been taken are: 
The average receiver contained about 
7.5 oz. of Alnico V of which 2.5 oz. is 
used in the loudspeaker and 5 oz. in 
the focus magnet. Alnico V is com- 
posed of 24% cobalt, 14% nickel, 8% 
aluminum, 3% copper and 51% iron. 
In order to reduce or eliminate the 
use of cobalt, the size of the loud- 
speaker magnet has been reduced to 
0.75-1 oz. If: cobalt continues in crit- 
ical short supply it then may become 
necessary to return to electromag- 

(Continued on page 72) 


Fig. 1: Western Union microwave re- 
lay tower located in Washington, D. C. 


S in every other type of public 
utility from broadcasting to 
power distribution, the vacuum tube 
has become the wheel horse of pro- 
gress in the telegraph industry; and, 
as in those parallel applications, its 
period of adaptation dates from the 
middle 1920s. At that time, tele- 
graph technology, having already 
sloughed off the shackles which bound 
it to dot-dash Morse operation, was 
assuming the shiny new harness of 
the time-division multiplex and its 
mark-space techniques. Along came 
new radio techniques in the form of 
a-c frequency expansion and subdivi- 
sion of the wire transmission spec- 
trum—and, teamed in double harness 
with the telegraph printer and re- 
perforator, they have carried the 
burden of telegraph and submarine 
cable achievement for 25 years. 
Creation of an inter-city micro- 
wave radio relay system, a nation- 
wide FM carrier telegraph network, 
and a system of interconnected major 
switching offices throughout the 
country, are some of the goals al- 
ready reached in the process of vir- 
tual rejuvenation of the telegraph 
system since the Western Union-Pos- 
tal Telegraph merger of 1943. 


FM carrier transmission, 
factors in providing speed 


By IVAN S. COGGESHALL, General Traffic Manager, International Commu. 


nications Dept., Western Union Telegraph Co, 
President of Institute of Radio Engineers, 195] 


and ALBERT E. FROST, Assistant Equipment Research Engineer, Develop. 
ment and Research Depi., Western Union Tele. 
graph Co., 60 Hudson St., New York City 


‘Thrown in for good measure has 


been the development of facsimile as 
a valuable adjunct to printing tele- 
graphy in speeding the pick-up and 
delivery of telegrams—one striking 
feature being the facsimile-equipped 
radio “Telecars” which now roam 
Baltimore’s streets to test efficiency 
and public acceptance. The sub- 
merged amplifier for transatlantic 
cables, powered from shore, rounds 
out a picture of engineering experi- 
mentation which in a single company 
runs the gamut of spectrum width, 
from frequencies lower than a cycle 
per second, important to the proper 
shaping of cable signals, to 10,000 
mec on the experimental radio beam. 

Electric telegraphy was born of a 
crying need for instantaneous com- 
munication at a distance and a con- 
current intellectual appreciation of 
the usefulness of voltaic electricity to 
achieve that end. Telegraphy was 
the first large scale commercial ap- 
plication of man’s increasing know]l- 
edge of phenomena with which he 
had toyed for hundreds of years. 
Born so early in the history of ap- 
plied electricity, perhaps it was on 
account of age and ingrained habit 
that the telegraph industry seemed 
slow, to impatient souls, in adopting 
the new tools provided by Pupin and 
de Forest. Simple audio-frequency 
ac and amplification, however, did 
not supply an answer to problems 
plaguing the telegraph engineer. 
Even if they had, the telegraph fre- 
quency spectrum with essential com- 
ponents approaching zero frequency, 
and prerequisite reliability were far 
outside the realm of radio develop- 
ménts during the teens of this cen- 
tury. 

In landline telegraphy the key and 
sounder reigned until 1915 when 
they began to give ground to the 
multiplex printing telegraph system 
for long haul or trunk service. In 


the twenties the start-stop tele- 
printer made its appearance in short 
haul service where it at first supple- 
mented and later has almost sup- 
planted the multiplex. 


Submarine Cables 


Concerted effort culminating in 
the adoption of vacuum tube tech- 
niques in the telegraph industry was 
first directed to submarine cables. 
Feeble signals received from a trans- 
oceanic cable taxed the ingenuity 
of engineers to produce sufficiently 
sensitive electro-mechanical respon- 
sive devices to translate the wander- 
ing weaklings into an intelligible 
form. Electronic amplifiers changed 
this picture, making it possible to 
employ energy-sapping, signal-shap- 
ing networks, thus effecting tremen- 
dous improvement in signal defini- 
tion. The resulting microscopic but 
more stable signal could be amplified 
to any desired degree for the opera- 
tion of rugged electro-mechanical de- 
vices. 

Signaling speeds of early trans- 
atlantic cables were limited to the 
order of 6 to 8 cps. Advances in the 
principles of loading and the develop- 
ment of suitable magnetic materials 
resulted in the first loaded transat- 
lantic cable in 1924. This cable, 
equipped with signal shaping ampli- 
fiers, operates at a frequency of 6 
cps, distributed among five printing 
telegraph channels. A second loaded 
cable, laid in 1926, has a signaling 
frequency of 100 cps utilized by 
8 channel time division multiplex 
equipment. This cable operates at 4 
higher speed than those found 
landline telegraphy today, and ex- 
ceeds the capability of conventional 
relays to repeat signals efficiently. 

About this time Dr. A. W. Hull i 
vented the thyratron, and in electrical 


communication it was first put to work 
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Communication Systems 


microwave radio relay and facsimile are important 
ier service and increased traffic handling capacity 


on submarine cables. Circuits were 
developed for using this new tool in- 
stead of relays to interpret high speed 
signals and also for phase correction 
of multiplex distributors. In a high 
speed telegraph system the absence of 
contact travel time, bounce, and char- 
acteristic distortion are important 
advantages of the thyratrons over 
relays. 

The performance of thyratrons on 
ocean cable equipment fully justifies 
their use at speeds above 70 to 80 cps 
where their superiority over relays 
becomes marked. Over a period of 
more than 15 years, they have demon- 
strated that they have long life, re- 
quire no maintenance, and that fail- 
ues are rare. During this extended 
period they have made it possible to 
operate an overseas circuit at 400 
words per minute, 24 hours each day, 
month in and month out, stable enough 
to carry the most exacting forms of 
teleprinter operations, including the 
reperforator system, cipher equip- 
ment, and the varioplex. The cable 
to which the thyratron equipment is 
connected is the fastest and most re- 
liable single line of telegraph of any 
kind now spanning the Atlantic. 


Company’s War Record 


Probably the finest compliment 
which the Western Union cable engi- 
neers could receive came upon the 
entry of the United States into World 
War II, when they were called upon 
to provide terminal and repeating am- 
dlifiers and other equipment for cables 
various parts of the world, so that 
these cables could be converted to mul- 
liplex printer operation. These cables 
Inluded the Army’s Alaska Cable 
System and the Commercial Cable 

ompany’s transatlantic cables. Sig- 
tal shaping amplifiers were also sup- 
tlied to the Commercial Pacific Cable 
Company and for the British Pacific 
Cables, but these long cables still em- 
oy cable code. 

Lessons learned from experience in 

faling with frequency analysis and 

ter desivn in the cable system began 
tv be applied to the landlines in 1926, 
ithe form of carrier operation over 
ansposed metallic pairs. Progress 
Was stimulated in 1987 with the adop- 
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tion of FM in place of amplitude 
modulation. In contrast with carrier 
telegraph systems of other major rec- 
ord communications companies, West- 
ern Union stands alone in employing 
frequency modulation in its vast net- 
work. Excellent spectrum economy is 
realized as well as more freedom from 
noise and bias. Experience with thou- 
sands of FM telegraph channels has 
demonstrated their reliability and 
flexibility. While the relative merits 
of AM and FM methods for various 
conditions of operation have been the 
subject of study for years, Western 
Union has adopted FM for its nearly 
two million miles of such circuits. 
Voice frequency bands, either those 
derived from Western Union carrier 
systems for wire line and radio relay 


Ivan S. Coggeshall 
President, Institute of Radio Engineers, 1951 


systems or those leased from A.T.&T. 
and the associated companies, have a 
bandwidth of approximately 3000 cps. 
It has been found expedient to sub- 
divide such bands into two subbands 
and to operate 8 or 9 telegraph 
channels in each subband. To provide 
maximum flexibility with minimum 


Fig. 2: (Left) Modern Desk-Fax Transceiver for substation or patron offices may 
ultimately replace telegraph printers (Right) Telefax receiver and Auto-Fax trans- * 
mitter for semi-public locations. Note resemblance of latter to mail postbox 


Fig. 3: (Lelt) Telecar in Baltimore is outfitted with facsimile machine which continu- 
ously picks messages for delivery off the air. (Right) Interior view of Telecar shows 
l. to r. 35 Mc receiver, power supply, relay control panel, and recording amplifier. 
Answers to telegrams are radio-telephoned to central station for retransmission 
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Fig. 4: Subarine telegraph cable routes and connection points hetween Europe and 
North America. Cable between Emden and Azores was severed during World War II 
near Le Havre and, after use by U. S. Forces, is now in service for civilian traffic. 


Fig. 5: Telefax concentrator for 100 lines. 


Fig.6: Carrier terminal equipment in N.Y.C. 


variety in the types of equipment re- 
quired, the carrier equipment is built 
up of standard units arranged to meet 
various conditions. The telegraph 
channel terminals are normally as- 
sembled in groups of 8. These terminal 
sets are wholly electronic, the outgo- 
ing carrier being frequency modu- 
lated by the telegraph printer or other 
transmitting machine, and the incom- 
ing carrier being detected and ampli- 
fied to a power level sufficient to drive 
the printer on the receiving side. De- 
signed specifically for single channel 
teleprinter service, they are capable 
of meeting the three most commonly 
required dc leg conditions, full du- 
plex, half duplex, and carrier termi- 
nals tandem connected back to back. 
The 8 channels normally comprising 
one group of terminals have mid- 
frequencies spaced 150 cps apart with 
the lowest channel centered at 525 
and the highest at1575 cps. 

This method of operation has two 
distinct advantages. First, manufac- 
turing and warehousing economies 
are effected in that the number of 
different types of oscillators, filters, 
and discriminators: required is only 
half that needed under the older pat- 
tern where all frequencies required to 
fill the voice-band were directly gen- 
erated, selected, and detected. Second, 
the smaller group of channels is found 
a more convenient unit from the 
standpoint of traffic routing and dis- 
patching, since a large part of the 
total network is comprised of feeder 
circuits to smaller communities which 
can be served by the small group of 
channels. This advantage results in 
the extension of subbands from one 
system to another by means of sub- 
band patches. Patches between com- 
plete bands, without separation into 
subbands, are also employed. 

Voice-bands over which the chan- 
nels are operated are derived from a 
number of sources as dictated by cir- 
cumstances. Still, to the telegraph 


channels all voice-bands appear as two 
unidirectional paths (four-wire cir- 
cuits) whether the ultimate trans. 
mission medium be a two-wire or a 
four-wire high-frequency carrier ora 
radio relay system. Commonly-used 
transmission mediums are Western 
Union’s own two-wire and four-wire 
carrier systems, which range in ¢a- 
pacity from one subband in either di- 
rection using a top frequency of 3-KC 
to the 150-KC radio relay system 
which handles 64 subband groups. 


The full capacity of the voice band 
is, of course, not realized when its 
load is only two groups of eight chan- 
nels each. On many circuits where 
the traffic demands, a total of twenty 
channels are operated in the voice- 
band by the expedient of assigning 
the frequency spectrum. Two addi- 
tional channels are secured by adding 
the 375-cycle “J” channel to each 
group. If need be, the 19th and 20th 
channels, the “K” and “L”’, are added, 
completely filling the space left asa 
guard band between the subband fil- 
ters. These channel allocations are 
1725 and 1875 cps, respectively, main- 
taining the 150-cycle separation pat- 
tern. 

Operating performance is measured 
in terms of circuit margin and con- 
tinuity of service. Distortion losses 
due to filters and electronic equipment 
are extremely small. When a tele- 
printer circuit is operated through 
one carrier section the range obtained 
is practically a short-circuit range. 
Where two or more carrier sections 
are operated in tandem, the operating 
range decreases slightly with each 
added section. Whenever more than 
7 or 8 tandem sections are involved 
in a given circuit, intermediate re 
generative repeaters are provided to 
reduce the net loss. 


There has been a tremendous de- 
crease in lost time with carrier. oper- 
ation in comparison with grounded 
circuit operation. This is attributable 
to several major factors, including the 
prevalent use of cable circuits which 
are less subject to failure than open 
wire lines formerly employed. Line- 
ups necessitated by balance changes 
due to variable weather conditions are 
practically eliminated. Earth currents 
which affect grounded circuits have 
little or no effect on carrier circuits. 


One of the most revolutionary ad- 
vances in telegraph engineering 18 the 
application of shf radio methods t0 
the transmission of Western Union 
messages..Radio beam telegraphy he- 
tween New York and Philadelphia, 
and over a triangular path connecting 
New York, Washington, and Pitts- 
burgh, is a fact and sites have been 


(Continued on page 89) 
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Color-TV 


LTHOUGH color-television has 

been generally “put on the shelf” 
fr the duration of the National 
Emergency, important advances and 
refinements in color-tube construc- 
tion and circuitry have already been 
completed since the last Washington 
showing, Dec. 6. In fact, as one en- 
gineer put it, “the progress to date 
since Dec. 6, has been substantially 
as great as was the color-TV prog- 
ress Made between the April and 
December demonstrations at the cap- 
ital eity.”” 

Color quality is now still better, 
and detail of picture has advanced to 
that of the finest color-printing job. 
Receiver controls are simplified, and 
st operation has been so stabilized 
that a 10-minute warm-up period is 
now ample. 


New Phosphors 


Abandoning natural phosphors, ar- 
tiicial phosphors are now used ex- 
dusively since these can be com- 
pounded with far greater color ac- 
tracy. The reds are now bright 
enough to be used without filters, by 
adjusting electrical levels for the 
reds, in comparison with those of the 
green and blue phosphors. There is 
also promise of new red phosphors 
vhich will permit balanced color 
elects with uniform electrical levels 
a for all three phosphors. 

. Work on larger color tubes is also 
d going ahead, and the prospect is that 
" a the larger tubes, construction 
. ficulties will be less rather than 
h treater, as the physical scale of the 
holes and phosphor dots increases. 

Early in March, the 30 or more 
es Wc tube licensees were sent in- 
fe “nuetion bulletins on the manufac- 
ts re of developmental three-gun tri- 
a olor kinescopes. This was a routine 
7 nailing supplementing the earlier in- 
‘mation bulletins and the inspec- 


lm visits provided for receiver li- 
the Hf Censees, 


Se ee ee 


af Nickel Aperture Mask 


om wa the process described in the 


+s. tin (which attracted consider- 
een of ee aver speculation) a sheet 

ae copper-nickel alloy about 
Inch in thickness, is first etched 
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Progress 


Tube makers given instructions for manufacture 
of developmental three-gun tri-color kinescope 


Compatible Color-TV 


Advances since Washington showing, 
Dec. 6, equivalent to April-December 
progress 


Receiver control and stability improved 
New red phosphors give promise 


Process patterns phosphor-dot screen from 
own aperture mask 


Magnetic shielding of local fields 


with the array of 0.009 inch holes, 
centered at the apexes of 0.023-inch 
equilateral triangles. Photo-engrav- 
ing processes are used to etch the 
200,000 small holes in the aperture 
mask. 

By “hot-mounting” the aperture 
sheet on the heavy spacer frame, 
with clamps and screws, this copper- 
nickel sheet cools into a taut condi- 
tion, like a drum head. 

Placed in a “light-house” printing 
frame over a kodalith photographic 
plate (spaced at a position corre- 
sponding to the future phosphor- 
screen) light is projected through 
the apertures-mask from a Western 
Union concentrated arc light located 
at a position corresponding to one 
of the future electron guns (usual- 
ly the blue). Thus images of the 
apertures are projected on the Ko- 
dalith plate at the positions of the 
future blue phosphor dots. 


Preparing Stencil Pattern 


Next this Kodalith plate is used to 
make a gelatin-stencil printing pat- 
tern. Paper-backed pigmented gela- 
tin is sensitized in dichromate solu- 
tion and while still moist, is given 
contact exposure with the Kodalith 
plate. In this way, a mesh-supported 
gelatin stencil is produced. 

This stencil is then aligned on the 
glass face-plate and a quantity of 
blue-phosphor paste is squeegeed 
across the stencil, forcing the phos- 
phor through the stencil apertures 
onto the glass to form the “blue-dot” 
pattern, Proper viscosity of phos- 
phor is required to permit flow and 
to produce round dots of accurate 
size. 

After the blue dots have thus been 


printed, the stencil must be cleaned 
and then replaced in its orginal posi- 
tion but accurately shifted by the 
0.028 inch between differing color 
dots. After completing the red-phos- 
phor printing, the cleaning, replace- 
ment and shifting process (at a 60- 
deg. angle) is again repeated for the 
green phosphor dots. It has further 
been found desirable to build up the 
phosphor dots by successive print- 
ings two or three times, again in 
color rotation (that is, nine or more 
squeegee printings in all). 

After being printed, the phosphor- 
dot plate is baked in the open to burn 
out the binder, and the plate is then 
sprayed with a solution of potassium 
silicate, bonding the phosphors to 
the glass. After this, the screen is 
filmed, aluminized and rebaked. 


Cover Plate Assembly 


The screen assembly with its 
spacer frame is then mounted on the 
supporting metal cone attached to 
the tube body which carries the gun: 
mount. This body cone also encloses 
a magnetic lining cone which serves — 
as a magrietic shield against local 
magnetic fields that might produce 
electron-beam shifts and hence color 
distortions in parts of the picture. 
After the operative tube parts have 
been thus accurately assembled and 
aligned, the metal-framed glass front 
cap is then welded on and the tube 
exhausted. 

In the developmental tubes now 
being constructed, it should be noted 
that each phosphor-dot screen is 
made from its own aperture plate as 
a matrix, although later it is ex- 
pected that production-line methods 
will employ standard matrices. 


Supreme Court 
Studies Color-TV 


The United States Supreme Court 
early in March announced it would 
grant a hearing in the FCC-CBS- 
RCA color-television controversy and 
set March 26th as the date for argu- 
ment. . 

Lawyers have commented that 
since the Supreme Court could have 
refused to take the case if it felt 
that the decision by the lower court 
was unquestionably correct, the ac- 
tion of the nation’s highest tribunal 
in now taking on the color-TV case, 
suggests it may want to hand down 
its own and different final decision 
in the controversy. Also, the fact 
that the Supreme Court, pending its 
decision, specifically continued the 
injunction against commercial op- 
eration of CBS color-TV, is regarded 
as significant. 
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New Radio-TV and Communications 


Exhibitors report that the items shown here are being displayed for the first time. 


Potentiometer 

To meet the exceptionally rigid me- 
chanical and electrical specifications, a 
new potentiometer was designed, tooled 


-and produced in limited quantities, as a 


special number. The tapered winding is 
held to a tolerance of plus/minus 1%% 
linearity as measured at ten test points. 
Mechanical tolerances are held as close 
as plus/minus 0.00025 inch. The unit 
must operate dependably over extreme 
ranges of temperature, humidity and al- 
titude or barometric pressure, and under 
severe vibration. It is treated to meet 
fungus and corrosive conditions. The 
body of this special control is moulded 
in yellow low-loss bakelite. Positive low- 
loss conductivity is assured by the silver 
contact carried by the ring-shaped slider 
which rides the winding as well as the 
contact rail. A slip-on black plastic cap 
protects the control mechanism.—Claro- 
stat Manufacturing Co., Dover, N. H.— 
TELE-TECH 


Slotted Sections 


A single precision carriage (-hp- 809B).- 
mounts either slotted waveguide sec- 
tions or coaxial sections covering the 


frequency range from 4.0 to 12.4 Me. This 
results in maximum flexibility and mini- 
mum cost for complete frequency cover- 
age. The carriage travels on a new 3- 
point, ball-bearing suspension system: 
and waveguide or coaxial slotted sections 
may be quickly interchanged.—Hewlett- 
Packard Co., 395 Page Mill Road, Palo 
Alto, Cal.—TELE-TECH 


Capacitors 


Extra-severe-service requirements in 
subminiature volume are met by the 
type P123ZG Aerolite capacitors. The 
marked size reduction is attained pri- 


marily by the metallized-paper section 
which is Hyvol K or M impregnated and 
placed in a non-magnetic hermetically- 
sealed metal case with vitrified ceramic 
terminal seals. Operating temperatures 
range from —55°C. to +50°C. without 
derating, and again at ambient tempera- 
tures up to 95°C. with voltage derating. 
Power factor is less than 1% when 
measured at or referred to at a fre- 
quency of 1 KC and an ambient tem- 
perature of 25°C. Other specifications 
are likewise exceptional in terms of 
extra-severe-service applications. Type 
P123ZG Aerolites are available in 200, 
400 and 600 v.dc, and capacitance values 
of .0005 to 2.0 mfd.. Dimensions range 
from .175 in. dia. by 7/16 in. long, up to 
.670 in. dia. by 27/32 in. long. These 
bare metal-can units may also be had 
with plastic insulating sleeves, adding 
.062 in. to the diameter and 1/16 in. to 
length. — Aerovex Corp., New Bedford, 
Mass.—TELE-TECH 


Universal Chassis 


To meet a variety of requirements for 
compact electronic assemblies, a stand- 
ard chassis has been developed, adapt- 


able for use with servo mechanisms, 
pulse and flip-flop circuits, analog com- 
puters and similar devices. Eight to ten 
sub-miniature tubes can be used. The 
complete assembly mounts in a metal 
case filled with a special potting com- 
pound. This provides. mechanical support 
for the components, ample heat dissipa- 
tion and protection from tropical or arc- 
tic conditions. Plug-in base permits in- 
stant replacement of assembly when nec- 
essary. — Avion Instrument Corp. 121 
East 25th St., New York 10, N. Y. 
TELE-TECH 


Germanium Photodiode 


The type 1N77 is a germanium photo- 
diode, the reverse resistance of which is 
changed by the incidence of light. It is a 
point contact device employing a sharp- 
ly-pointed tungsten whisker firmly seated 
against a slab of polished germanium. 
This arrangement, as in most other ger- 
manium diodes, permits easy forward 
flow of electrons from the germanium 
to the whisker (cathode to anode) and 
impedes the reverse flow of electrons 
from the whisker to the germanium 
(anode to cathode). It is this reverse re- 
sistance which in the Type 1N77 has been 
made especially sensitive to infra-red 
and visible radiations. The construction 
of the 1N77 in a small, transparent cylin- 
drical body facilitates the application of 
light to the sensitive area. The small 
size of the IN77, only .080 in. diameter, 
recommends its use wherever space is 
limited.—Sylwvania Electric Products, Inc., 
1740 Broadway, New York 19, N. Y. 
TELE-TECH 


Transmission Line 


Prodelin one-piece “Air-Tite” couplings 
are quickly and easily field assembled 
with only a single set of tools which are 


supplied. Insulating structures are 
unique in performance and designed for 
optimum operation. “Prodelin” is servy- 
ing. in the largest operating microwave 
systems with complete satisfaction, both 
in military and commercial services, up 
to 3,500 MC with VSWR values of 1.1 or 
better. These transmission lines are de- 
signed to meet various communication 
requirements, under normal or extremes 
of temperature.—Product Development 
Co., Ine., Arlington, N. J.—TELE-TECH 


Mirroscope 


The objectives behind the design of the 
Model 476 were to eliminate certain in- 
herent disadvantages found in the con- 


ventional type of oscillograph. By use of 
the Mirroscope princple the 5 in. cathode 
ray tube is mounted in a vertical er 
tion. This construction reduces bench 
space requirements to an area of only 
9 x 8 in. thereby permitting better « 
centration of associated equipment ‘e 
any type of test procedure. The cathoe® 
ray image is reflected from a high 8r4 a 
mirror mounted in the adjustable cover 
at the top of the cabinet, thus the ver. 
ing surface is brought near eye Se 
when the instrument is used on bene ‘s 
of normal height. The mirror angle 4 
quickly and easily adjusted to any aged 
tion of the operator. The cover with 4 
tegral side wings form an effective + 
against external light sources or may be 
closed down for protection of the gs 
and mirror when the instrument is ne its 
use. .The upright construction peel 
location of controls and connections a 
maximum convenience and allows for 
ternal cathode ray tube connections 
the front of the panel instead of the inst 
—Simpson Electric Co., 5200 West K 
St., Chicago, I11.—TELE-TECH 
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Intermodulation Meter 

Modedl 31 intermodulation meter con- 
sists of two principal sections: .a test 
signal generator and an analyzer, with 


a built-in supply providing power for 
both units. The generator section pro- 
duces the mixed low-frequency and high- 
frequency signal required for intermod- 
ulation testing. Voltage from the power 
transformer provides the low-frequency; 
the high-frequency is supplied by an 
L-C oscillator. These two frequencies 
are then mixed and applied across an 
output potentiometer, the voltage being 
adequate to directly test most amplifiers. 
The analyzer section receives the mixed 
signal from the apparatus under test, 
removes the low-frequency test signal, 
then amplifies and rectifies the remain- 
ing high-frequency carrier. The output 
of the rectifier is passed through a low- 
pass filter to remove the high-frequency 
carrier, leaving only the frequency com- 
ponent resulting from intermodulation in 
° the equipment under test. A direct-read- 
‘ ing meter contained in the analyzer sec- 
i tion indicates the percentage of inter- 

modulation and measures the input volt- 
age to the analyzer. — Measurements 
Corp, Boonton, N. J.—TELE-TECH 


own ” 


Rotary Stepping Switch 


The type 44 rotary stepping switch is 
% small that equipped with three 10- 
point bank levels, 2 interrupter springs 


ind the maximum number of off-normal 
rings, it mounts in the space of one 
Automatic Electric “right relay.” Each 
tank level has a corresponding wiper 
level, and the entire wiper assembly is 
ttiven by a ratchet wheel with 33 teeth. 
This Provides 10 on-the-bank positions 
‘ollowed by 1 off-the-bank position for 
‘ach one-third revolution of the wiper 
ssembly. By proper wiper arrangement, 
Mtact bank levels can be used singly 
9 l-point operation; in pairs for 20- 
et Operation; or in groups of three for 
Cer oint operation.—Automatie Electric 
%, 1033 yh Buren St., Chicago 7, Ill. 


Transmitting Tubes 


wae AX-9906R /6078 is said to be the 
vith gp ghest power air-cooled tube 


heen of only 66 lbs. The remarkably 
is tan _of plate dissipation to weight 
aine by virtue of the fact that the 


ator fn? 'oys new, high efficiency radi- 
High ns «nd a unique air flow changer. 
Velcvity air is diverted in the as- 
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Products at IRE Show 


Largest volume of new equipment in test instrument and component manufacturing fields. 


sembly into a number of parallel paths, 
thus minimizing the total pressure. De- 
signed for high power transmitter and 
industrial applications, the triode pro- 
duces an output of 108 kw at 15 MC and 
is intended for operation up to a maxi- 
mum frequency of 30 MC. The maximum 
plate voltage is 13,500 v. and maximum 
plate current is 12 amps. Type AX-9906/ 
6077 is the water-cooled version of the 
above and has an available plate dissi- 
pation of 100 kw. 

Type AX-9907/6077 is a high frequency, 
water-cooled tetrode especially suitable 
for the final stage TV transmitters. The 
tube may be employed up to a maximum 
frequency of 220 MC, and has a maxi- 
mum plate dissipation of 3 kw, maxi- 
mum plate voltage of 5 KV and a maxi- 
mum plate current of 1.1 amps. The 
screen grid terminates in a kovar disc 
seal which shortens the path from the 
external connection to the active part of 
the grid. Type AX9907R/6076 is the air- 
cooled version of the above. 

The AX-9908/6079 is a radiation cooled 
tetrode for communications applications. 
A powdered glass base is used which 
makes for excellent cooling since it elim- 
inates the necessity of an additional ex- 
ternal base. This tube operates at a 
maximum frequency of 75 MC and has a 
maximum plate dissipation of 500 watts. 
For class C telegraphy it is rated at 1750 
watts plate output with 10 watts driving 
power at 75 MC. The maximum plate 
voltage is 5000 volts and maximum plate 
current is 600 ma.—Amperex Electronic 
Corp., 25 Washington St., Brooklyn, N.Y. 
—TELE-TECH 


Winding Machines 


The Boesch high speed toroidal wind- 
ing machines are offered in both a com- 
pletely automatic and a hand operated 
assembly. These machines wind from #42 
through #20 gauge wire on a wide va- 
riety of core sizes. The automatic winder 
has a nominal winding speed of 1150 
rpm. These machines and their various 
features are patented or in the process 
of patenting by Western Electric co., 
Inc. — Boesch Manufacturing Co., Ine., 
Danbury, Conn.—TELE-TECH. 


Vibration Isolators 

Designed specifically to assist aircraft 
and electronic engineers with shock and 
vibration problems in high-speed, high- 
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altitude flight, these shock and vibration 
isolators were developed from a research 
program begun in 1946. Operation under 
unusual flight conditions is made pos- 
sible by a completely metallic construc- 
tion; metal springs handle large static 
deflections without perceptible drift, and 
highly compressible, resilient, knitted 
wire pads provide vibration damping. 
The mounts contain no organic materials 
subject to adverse temperature influence. 
These All Metel Barrymounts are unit 
mountings, interchangeable with air- 
damped. and other isolators now in use. 
The unit mount is 2% in. square and 
1-19/64 in. high, under minimum rated 
load. The four mounting holes are on 
1-15/16 in. centers.—Barry Corp., 7008 
a St., Watertown, Mass.—TELE- 


Capacitors 


New ways of mounting subminiature 
metal-encased paper capacitors as well 
as a complete line of subminiature 125°C. 
capacitors have been developed. Avail- 


able as standard for the first time are 
hermetically-sealed tiny threaded-neck, 
side-stud and end-stud capacitors as well 
as vertical and horizontal bracket mount- 
ing units. These new mounting arrange- 
ments are intended to help equipment 
designers overcome vibration and shock 
problems encountered when mounting 
capacitors by wire leads in military gear. 
The 125°C. continuous operating tem- 
perature capacitors use Vitamin Q, 
Sprague’s exclusive organic polymer ca- 
pacitor impregnant. These subminiature 
units are available in voltage ratings 
from 100 to 1,000 volts de in both in- 
serted tab and extended foil construc- 
tions. — Sprague Electric Co. North 


Adams, Mass.—TELE-TECH 
Capacitor 
The new JFD trimmer capacitor pro- 


vides the minimum capacities needed for 
exceptionally accurate and stable elec- 


ts 


tronic adjustments. Tubular in design, 
it delivers continually uniform change 
of capacitance in relation to rotation. 
Smooth, precise setting can be made and 
maintained without backlash or disturb- 
ance from severe vibrations. Thread wear 
is automatically taken up. Extremely 
compact, it is only 1-in. long.—JFD Man- 
ufacturing Co., 6101 16th Ave., Brooklyn 
4, N. Y.—TELE-TECH 


Rare Gases 


Linde M.S.C. is the new designation 
for five rare gases: helium, neon, argon, 
krypton, and xenon, which go into vari- 
ous electronic devices and radiation de- 
tectors. M.S.C. means that the gases are 
mass spectrometer checked for purity. 
This, the most accurate check possible, 
assures gases of uniform high purity, 
and with rare gases, purity and quality 
are synonymous. When specified, Linde 
will provide a statement of purity show- 
ing the concentrations of all gases pres- 
ent.—Linde Air Products Co., 30 East 
42nd St., New York, N. ¥.—TELE-TECH 


IRE NEW PRODUCTS (Continued) 


Oscillograph 


The new type 293 oscillograph offers 
a wholly new approach to the problem 
of high-voltage impulse test recording. 


It is supplied as a complete recording 
and indicating instrument, consisting of 
the cathode-ray tube with its high-volt- 
age power supplies, input attenuators, 
sweep circuits, a trigger generator for 
initiating external circuits, provision of 
calibration of both time and amplitude, 
and the power supply which provides 
for the operation of these circuits. Also 
included is a specially designed camera, 
by means of which test waves may be 
conveniently recorded. To facilitate the 
recording of the extremely high writing 
rates found in impulse-testwaves, a spe- 
cial high-voltag@ cathode-ray tube (Type 
K1068P11) has been developed for use 
in the 293. Vertical defiection-signal at- 
tenuation: 10 steps of attenuation per- 
mit control of signal amplitude in incre- 
ments of 10% of unattenuated value. 
Frequency response is independent of 
attenuator setting. Accuracy for any 
step, 1% maximum. Horizontal deflec- 
tion-signal attenuation: 10 steps of at- 
tenuation permit control of signal am- 
plitude in increments of 10% of unat- 
tenuated value. Frequency response in- 
dependent of attenuator setting. Accu- 
racy for any step, 1% maximum. Fre- 
uency Response: essentially uniform 
rom dc to 25 MC per second.—<Allen B. 
Du Mont Laboratories, Inc., Clifton, N. J. 
—TELE-TECH 


Telephone Type Jack 


A new ze 3 frame type Jack, most 
er 


commonly referred to as a telephone 
jack, has been designed especially for 


high quality communication equipment, 
and to meet the exacting specifications 
of the armed services. Known as “T-Jax”’ 
it has a rugged steel frame, produced in 
specially designed dies. The springs are 
produced in dies of Switchcraft design 
and are made of a special alloy of nickel 
silver insuring maximum spring life and 
corrosion resistance. Fine silver contacts 
are standard in switching circuits; pal- 
ladium cross bar contacts are also avail- 
able. Insulation is in accordance with 
military standards.—-Switchcraft Ince., 
1328 N. Halsted St., Chicago 22, Ill.— 
TELE-TECH 
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Plug-In Chassis 


A new basic chassis design for plug-in 
construction has been developed. It is 
ideally suited to mass production meth- 


ods. In fabrication, the work proceeds 
as a flat piece as it is sheared and 
blanked, and, since the operations are 
principally benching, the work moves 
to plating or painting and assembly 
with little or no lost effort. Circuits and 
components can be wired and assembled 
as sub-assemblies. The completed as- 
sembly is a neat and cfficient plug-in, 
slide-in unit. Mounted in a cabinet or 
panel rack in horizontal or vertical suc- 
cession, chassis elements are always in- 
stantly accessible for check, service, or 
replacement.—Alden Products Co., 177 N. 
Main St., Brockton, Mass.—TELE-TECH 


3-Speed Phono 


A new three-speed phonograph re- 
placement unit has been developed which 
Plays all three speeds of records and all 


three sizes automatically. It has a rec- 
ord push-off shelf position for each of 
the three record diameters and an auto- 
matic needle set-down point controlled 
by the position of the push-off shelf. On 
this unit, Model 106-1, a muting switch 
Silences the radio or amplifier during 
the record change.—Webster Chicago 
Corp., 5626 Bloomingdale Ave., Chicago, 
tli.—TELE-TECH 


Time Interval Meter 


The Berkeley Time Interval Meter 
Model 500 provides a direct indication of 
elapsed time between’ any two events in 
the range of 0.0001 to 1.0000 seconds. The 
accuracy of measurement is +0.0001. Any 
occurrences that can be translated into 
changing electrical voltages may be 
timed. The timing may be started and 
stopped by independent voltages. By the 
use of photocell attachments, the dura- 
tion of a.light flash or the interval be- 
tween two light flashes may be timed. 
The polarity and amplitude of the con- 
trol voltages may be selected, by means 
of toggle switches, so that the unit may 
be started and stopped by either a posi- 
tive or negative voltage. The amplitude 
of the start or stop voltage may be se- 
lected so that the unit will operate to 
any desired position on a voltage wave, 
ignoring all changes of lower amplitude. 
—Berkeley Scientific Corp., 2200 Wright 
Ave., Richmond, Calif.—TELE-TECH 


REPORTS 


on Additional Equipment and 
Components Being Exhibited 
Appear on Pages 56 and 66 


Tape Recorder 


The R5PM Magnetic Tape Recorder 
has an exceptionally low flutter char. 
acteristic being in the order of .054% 


peak. This extremely accurate tapé mo- 
tion has been achieved by the utilization 
of a tight loop or drive, common in the 
motion picture recording industry, but 
exclusive with Rangertone with regard 
to sprocketless quarter inch magnetic 
tape. A double rubber roller drive cap. 
stan grips the tape on both sides of the 
loop so as to effectively isolate any vari. 
ations introduced by the take-up and re. 
wind motors and thus eliminating the 
primary source of low frequency flutter, 
A four-pound, four-in. diameter flywheel] 
has been inserted within the loop be- 
tween the record and playback heads 
where it is always most effective. Flut- 
ter introduced by the synchronous tape 
drive motor or by friction of the tape as 
it moves across the heads is eliminated 
by this high Q flywheel system.—Ranger- 
tone Ine., 73 Winthrop St., Newark 4, 
N. J..—TELE-TECH 


Capacitor Analyzer 


A new laboratory-type capacitor an- 
alyzer meets the need for a highly accu- 
rate, wide-range, direct-reading measur- 


| ae 


ing instrument capable of determining 
the essential characteristics of capaci- 
tors. This instrument will determine 
capacitance values between 5 mmfd and 
12,000 mfd; insulation resistance from 
1.1 to 12,006 megohms; also leakage cur- 
rent, dielectric strength, and percentage 
power factor. A divided panel carrying 
an outline of the operating instructions 
makes it readily possible to use the in- 
strument without reference to an in- 
struction book. It operates on 110 volts, 
60-cycle alternating current.—Shalleross 
Manufacturing Co., Callingdale, Pa.— 
TELE-TECH 


Selenium Rectifier 


Two miniature selenum rectifiers have 
been developed which are ideally suited 
in size and rating. They are: no. 8J 


rated at 65 Ma. and no. 8Y1 measuring 
only % in.\square and rated at 20 oa 
130 volts. While these rectifiers are iL 
signed \to meet television needs, a 
neers .will find many applications ther 
them in\ other electronic circuits. 0 i 
bias type rectifiers rated up to 260 v0 
are also available.—Radio Receptor y. 
Inc., 251 W. 19th St., New York 11, %- 
—TELE-TECH 
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Glow Modulator Tubes 


The Glow Modulator Tubes, tubes 
1B59/R1130B and R1131C are cold cath- 
ode light modulating tubes, whose par- 
ticular value lies in an essentially linear 
relationship between light output and 
current. A hollow or crater-type cathode 
provides high ionization density and a 
narrow light beam which is particularly 
yseful in many applications. In picture 
transmission applications, the tube serves 
as a modulated light source in the re- 
ceiver unit. The picture to be _ trans- 
mitted is scanned by a beam of light. 
The light reflections from the surface of 
the picture are picked up by a photo 
tube which converts them to current 
yariations. This varying current is fed 
in the receiver to the glow modulator 
tube which, in turn, reconverts it to 
light. By synchronized scanning, the 
glow modulator tube light beam repro- 
duces the original picture on a photo- 
sensitive paper or film. By virtue of its 
highly actinic light, high frequency ca- 
pabilities, and directional characteristics, 
the glow modulator tube has found nu- 
merous other applications. It can be used 
as a light source for oscillograph timing 
markers, stroboscopes, seismograph re- 
corders and photo-electric counters.—Syl- 
yania Electric Products, Inc., 1740 Broad- 
way, New York 19, N. Y¥.—TELE-TECH 


Tape Recorders 

A new line of magnetic tape recorders 
feature dual-speed, dual-track operation 
at 3.75 and 7.50 in./sec. Frequency re- 


sponses are: 80-8500+ 3 DB fast forward 
speed; 80-5000 cps +3 DB at slow speed. 
Recording times are: two hours dual- 
track; one hour single track at 3.75 
in.fsec.. one hour dual-track, one-half 
hour single track at 7.50 in./sec. Speed 
change is accomplished by push-botton 
operation which permits instantaneous 
speed change at any position on the 
tape. Separate amplifier equalization is 
provided for each speed. Units are avail- 
able with or without built-in superhet- 
rodyne AM tuner.—Mark Simpson Manu- 
facturing Co., Inc., 32-28 Forty-ninth St., 
Long Island City, N. ¥.—TELE-TECH 


Power and Test Equipment 


ape 801-A universal klystron power 
pa: nce has been redesigned to energize 
a large variety of klystrons. Beam volt- 
ages from 300 to 3600 volts are now 
available, together with the _ reflector, 
grid,and modulation supplies which were 
Previously offered. Type 627 broadband 
coaxial bolometer mount is available for 
the accurate measurement of absolute 
t-£ power levels between 20 and 10,000 
MC when used with the type 650 univer- 
sal power bridge. Type 142 series of fixed 
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coaxial pads covers the frequency range 
of 0 to 1000 MC and are available in sev- 
eral different values of attenuation from 
3 to 20 db. They are bilaterally matched 
and offer nearly constant attenuation 
over the specified frequency range. Type 
578-A precision frequency meter (illus- 
trated) is one of a series of similar units 
covering the frequency range from 550 
to 3950 MC. Both reaction and transmis- 
sion types are offered. Type 143 high 
power coaxial pad is rated at a maxi- 
mum input of five watts of average 
power. In conjunction with other similar 
units, the entire. spectrum from dc to 
10,000 MC is covered.—Polytechnic Re- 
search & Development Co. Inc., 202 Til- 
lary St., rooklyn 1, N. ¥.—TELE-TECH. 


Hermetic Seal Miniatures 


These miniature innovations in her- 
metic seals have been widely accepted 
by the armed services for vital compo- 
They are the only seals that can 


nents. 


be hot-tin dipped at 525° F. for easy as- 
sembly soldering, for a strain and fissure- 
free sealed part with resistance of over 
10,000 megohms. They will withstand 
sub-zero conditions, swamp test, tem- 
perature cycling, high vacuum, high 
pressure and salt water immersion and 
spray.—Hermetic Seal Products Co., 29- 
31 S. 6th St., Newark 7, N. Y.—TELE- 
TECH 


Rectangular Kinescope 


Type 17GP4 is a new, 17-in. rectangu- 
lar picture tube which requires no focus- 
ing magnet with resultant important 


savings in critical materials. Featuring 
electrostatic focusing, it uses an elec- 
tron gun of improved design to provide 
good uniformity of focus over the entire 
picture area. Furthermore, focus is 
maintained automatically with variation 
in line voltage and with adjustment of 
picture brightness. Need for alignment 
of a focusing magnet is eliminated and 
therefore tube installation and adjust- 
ment for optimum performance are sim- 
plified. Because the electron gun is de- 
signed so that the focusing electrode 
takes negligible current, the voltage for 
the focusing electrode can be provided 
easily and economically. Employing mag- 
netic: deflection, the 17GP4 has a diago- 
nal deflection angle of 70° and a hori- 
zontal deflection angle of 66°.—Radio 
Corporation of America, RCA Victor Di- 
vision, Tube Dept., Harrison, N. J.— 
TELE-TECH 


Bulletin 401 AC voltage sensitive re- 
lays are intended for use in circuits 


where a close voltage differential be- 


tween relay-pick-up and drop-out is 
needed. A typical application is protect- 
ing motors up to 2 hp against damage 
caused by low line voltages. Bulletin 
401 relays consist essentially of an in- 
sulating base on which are mounted a 
power type Bulletia 103 or 130 ac mag- 
netic relay, with S.P. N.O. contacts and a 
small saturable reactor. The relay coil 
and reactor are connected in series. Be- 
cause the reactor imparts non-linear 
characteristics to the relay circuit, slight 
voltage changes across the series com- 
bination result in wide current vari- 
ations required for close differential op- 
eration. Unlike ordinary voltage sensi- 
tive relays, Bulletin 401 relays are chat- 
ter-free and are capable of switching 
relatively large amounts of power.— 
Ward Leonard Electric Co., Mount Ver- 
non, N. Y¥.—TELE-TECH 


Servoscope 


The Servoscope is a precision analyzer 
for measuring the response of servo- 
mechanism systems and components to 


sinusoidally modulated carrier or low 
frequency ac signais over a continuously 
variable frequency range of .1 to 20 cps. 
This instrument, in conjunction with a 
cathode ray oscilloscope, may be used 
to measure the relative amplitude and 
phase angle of any ac or dc servo sys- 
tem, servo component, automatic control 
or regulator. Primarily developed for 
the design of feedback control systems, 
the instrument may also be used as a 
stable generator of low frequency sine 
and square waves. ac carrier frequencies 
of 50 to 800 cps are accepted to produce 
sinusoidally modulated suppressed car- 
rier signals.—Servo Corporation of Amer- 
iea, 20-20 Jericho Turnpike, New Hyde 
Park, N. Y.—TELE-TECH 


Terminal Blocks 


The standard Kulka line of barrier 
type terminal blocks is made in four 
sizes and in several styles of molded 
Bakelite having a high tensile strength, 
and with the barriers designed fairl 
high and running around edge of bloc 
to the base. This assures elimination of 
short circuits and leakage between ter- 
minals. All terminal blocks can be fur- 
nished in the following materials made 
in accordance with Army-Navy specifica- 
tions JAN-P-14—MTS-E-1, MTS-E-3, MTS 
E-4, MTS-G-2, MTS-G-3. Terminals and 
binder screws are of brass, heavily 
nickel-plated and binder heads are large 
to facilitate connecting. Lugs are of 
of brass, and hot-tinned for quick solder- 
ing. Mounting holes are provided at each 
end of block. Fiber marker strips are 
available for use in designating termi- 
nals and a special service is provided to 
imprint requirements in several sizes 
and styles.—Kulka Electric Mfg. Co., 
Ine., Mount Vernon, N. Y.—TELE-TECH 
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TV Receiver Operation with 


A review of r-f, i-f deflection circuit design problems encountered when transformerless 
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Fig. 1: Undesirable feedback with capacity bypass of B— to 


chassis 


By EDWARD S. WHITE, Assistant Chief of Advanced Development 
Air King Products Co., 160—53 St., Brooklyn, N. Y. 


NTIL recently, the overwhelming 

majority of television receivers 
produced have employed transformer 
power supplies with the chassis 
proper serving as a natural ground- 
ing plane for all circuits. With this 
obvious reference plane determined, 
design considerations have become 
fairly well defined. However, short- 
ages of metal as well as potential 
cost reductions have impelled manu- 
facturers to consider television re- 
ceiver operation without power 
transformers. 

Selenium rectifiers, employed in 
conventional doubler or tripler cir- 
cuits, are capable of supplying the 
necessary dc voltages. Doubler cir- 
cuits, delivering a well filtered plus 
250 volts, are adequate for proper 
operation of 70° deflection angle 
kinescopes with conventional deflec- 
tion circuits. Design problems arise, 
however, when the use of a “float- 
ing” B minus bus is considered. 

A great deal of highly definitive 
work has been done on the subject 
of feedback analysis.:? The attempt 
has been made in this paper to ap- 
ply these established fundamentals 
towards a precise statement and so- 
lution of these problems. 

Whereas the chassis proper, hav- 
ing considerable metallic dimensions, 
approximates a true zero impedance 
plane with its attendant shielding 
properties, a B minus bus presents 
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neither of these advantages. The use 
of capacitance bypassing of B minus 
to chassis proper to hold the B minus 
bus to chassis potential is almost im- 
perative to prevent the bus from 
acting as a source of i-f frequency 
radiation. The inherent disadvan- 
tage of this approach is illustrated 
in Fig. 1. 

Fig. 1 shows the first two stages 
of the picture i-f channel with a 
floating B minus bypassed to chassis 
through C. Since the maximum i-f 
currrents which flow are those which 


Fig. 2: Undesirable hum coupling through common B— return 


circulate around the resonant tank 
circuits, the circulating current flow- 
ing through L and C, tends to set 
up a potential difference along the 
B minus line, parts of which are 
impressed across the grid-cathode 
electrodes of both tubes resulting in 
undesirable feedback effects. Only 
one such feedback path is shown in 
this simplified figure; in actual 
practice, the number and location of 
the feedback paths may be much 
more complex. Since the i-f chassis 
currents ‘of all the i-f amplifier tubes 
flow back to the B minus bus through 
the indivdual capacitor point by- 
passes, heavy concentrations of cur- 
rent may be built up in the imme- 
diate vicinity of these bypasses. 
The various design problems in- 
herent in the use of a “floating” B 
minus bus would be minimized by 


Fig. 3: An approach to maintain the B— bus free of i-f currents 


1ST (-famp jf 


2NO i-f amp 


380 i-f amp 


CHASSIS 


TELE-TECH °¢ April, 195 


TEL} 


51 


Floating” B Minus Bus 


power supplies are used to conserve raw materials and to reduce manufacturing costs 


connecting one end of the power line 
directly to chassis thereby placing 
the entire chassis at B minus po- 
tential. However, in order to ob- 
tain Underwriters’ Laboratory ap- 
proval, a considerable amount of in- 
sulating and isolating would be nec- 
essary, resulting in increased pro- 
duction costs. 

Broadcast receiver manufacturers 
are familiar with the hum and i-f 
amplifier regenerative difficulties en- 
countered with a “floating” B minus 
bus. In television receivers, due to 
the increased complexity and higher 
i-f frequencies employed, the difficul- 
ties may be many more times severe. 
Essentially, the problems are: 

1—The i-f amplifier channels must be 
kept “cold”; that is, free of undesirable 
feedback paths. Since the most com- 
monly used picture i-f frequencies are 
in the 21 to 25 MC region, and the 
newly proposed i-f frequencies are in 
the 41 to 45 MC region, small induc- 
tive and resistive properties of the B 
minus bus cannot be neglected. In the 
split sound type of receiver, similiar 
consideration must be given to the 
sound i-f amplifier channel. 

2—In intercarrier sound television 
receivers, harmonics of the 4.5 MC beat 
frequency must be kept out of the r-f 
and i-f circuits. These harmonics are 


generated principally by the non-linear 
action of the ratio detector or discrimi- 
nator circuits plus their associated 
driver stages. When coupled into the 
r-f circuits, the interference effect is 
most pronounced when receiving a 
weak, lower channel signal with an un- 
balanced antenna. 


3—Unavoidable stray capacities from 
the horizontal output transformer to 
chassis cause 15,750 KC repetition rate 
pulse currents to flow through the 
chassis. Pick-up in the video amplifier, 
and sometimes in the picture i-f ampli- 
fier, may result in distorted syne pulses 
in the composite video signal applied 
to the syne separator. This places an 
additional burden upon the synchroniz- 
ing function, particularly for weak sig- 
nals. 

4—Vertical frequency pulse energy 
may be coupled from the chassis di- 
rectly into the audio circuits, result- 
ing in acoustical buzz. 

5—Harmoniecs of the picture i-f car- 
rier frequency may be coupled more 
easily into the r-f circuit resulting in 
visible interference patterns. 

6—Hum 60 cps may be coupled di- 
rectly into the various r-f, i-f, video, 


‘sound, syne, a-f-c, and deflecting cir- 


cuits unless particular attention is paid 
to common B minus connections. 

The problem of maintaining a 
“cold” i-f is the most complicated of 


the problems enumerated. While no 
general rule is available, the other 
defects may be eliminated by proper 
lay-out, lead dress, bypassing at crit- 
ical points, and awareness of possible 
feedback paths through common B 
minus leads. These precautions are, 
of course, Applicable also to the i-f 
problem, but additional major con- 
siderations are necessary. 


Approaches to Problem 


There are several approaches to 
this i-f problem. In one approach a 
tuner and i-f sub-assembly are both 
maintained at B minus potential and 
insulated from the main chassis. The 
thinking behind this is that since 
the sub-assembly itself has large 
metallic dimensions, a close approach 
to a zero impedance B minus plane 
will be achieved, making point ca- 
pacitor bypassing to main chassis, 
with its attendant disadvantages, 
unnecessary. Some bypassing, how- 
ever, may still be required, particu- 
larly in the attempt to keep har- 
monics of the 4.5 MC beat out of the 
r-f and i-f amplifier channels. This 
interference may occur if a potential 
difference exists between main chas- 
sis and sub-assembly, permitting this 

(Continued on page 80) 


Fig. 4: Schematic of i-f amplifier section with large dimension B— Bus 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Edited by John H. Battison 


Magnecorder Modifications 


E. W. WILLIAMS, Jr., Chief Engi- 
neer, WIWA, Thomson, Ga. 


N our Magnecorder mechanical 
unit it has been noticed that the 
empty or partially full take-up reel 
would continue spinning after 
switching off the fast newind. The 
clutch and spindle then stop and the 
tape becomes fouled up. In addition, 
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Lengthened take-up pin improves rewind. 


the take-up reel would invariably be 
chewed up by the small driving pin 
on the spindle assembly. 

Adjusting the clutch either left 
the tape too loose on the rewind, or 
did not permit correct take-up dur- 
ing recording or playback. 

The trouble was remedied by re- 
moving the short drive pins and re- 
placing them with pins at least long 
enough to come all the way through 
the reel. The short pin has to he 
pushed out from the front, necessi- 
tating removing the spindle. A ham- 
mer and nail punch will do the trick 
quickly. A length of 4%” brazing rod 
coated with solder can be used for 
the replacement. It is best to replace 
both spindles. 


Tape Recorder Improves Audio 
on Telephone Interviews 


NORMAN CUMMINGS, 116 Pine- 
hurst Ave., New York 33, N.Y. 


NE of the greatest faults on 

most telephone interviews is the 
poor audio quality due to the narrow 
band-pass of the telephone lines. 
This is often augmented by the dif- 
ference in levels between local and 
remote speakers. One method of 


' overcoming this is to place a micro- 


phone connected to a tape recorder 
before each speaker. These mikes 
record only one side of the conver- 
sation; but by combining the two 
tapes and splicing in each speakers’ 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute 
their own suggestions which should be 
short and include photographs or rough 
sketches. Typewritten, double - spaced 
text is preferred. Our usual rates will 
be paid for material used. 


remarks, in turn, the effect of a 
two-way talk is obtained. Also, 
studio quality is obtained as well as 
the authentic psychological feeling 
of a ’phone call. 


Emergency Remote Power Supply 


RUSSEL GRAMBSCH, WDLB and 
WDLB-FM, Marshfield, Wis. 


CCASIONALLY on broadcasts of 

sporting events power is inter- 
rupted, or located a block or more 
away, so it is desirable to have a re- 
serve power supply which can be 
turned on with a minimum time loss. 
B batteries are unsatisfactory be- 
cause of the limited shelf life. 

The diagram shows our Western 
Electric type 22D amplifier’s power 
supply after a few simple changes 
were made which enable it to be 
powered from a 6 v. storage battery 
as well as 110 v. ac. This amplifier 


ieee d 


was originally designed to be pow- 
ered by a 6 v. storage battery and 
four B batteries, or 110 v. ac. Simi- 
lar changes could also be made in 
other remote amplifiers. 

In our case a B supply of 20 mills 
at 135 v. is satisfactory. The only 
filtering used inside the vibrator 
supply box is the r-f choke and small 
by-pass condenser. The markings on 
the filament and plate switches are 
left as are. These are, dc in one di- 
rection and ac in the other. the 
plate switch on dc turns on the vi- 
brator supply, this can be used with 
either ac or dc on the filaments, 
These switches could be replaced 
with a relay which would be excited 
across a winding on the power trans- 
former thereby giving automatic 
operation. We didn’t feel this was 
necessary in our case, so far we have 
been able to switch it fast enough 
during the few power failures we 
have had. 

The battery is a small 20 amp- 
hour 6 v. unit. The vibrator unit 
has a synchronous vibrator and is 
from a Zenith farm radio. Any 
similar vibrator supply can be easily 
picked up or built. 

As the unit is seldom used I de 
cided to design a circuit to charge 
the battery without the expense of a 


Automatic trickle charger uses 6L6 cathode current for remote amplifier power supply. 
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charger. It is charged in the 6L6 
cathode circuit of the monitoring 
amplifier, a Western Electric 124D. 
The battery charges at .08 amps 
while on the air, and the dc leakage 
of the 50 wf condenser when off the 
air is very small. The light in series 
with the battery when charging is 
to prevent the phone plug from 
shorting the battery when it is be- 
ing plugged in. 


Preventing Switching Transients 


R. S. HOUSTON, 18 Oak Lane, 
Haverstown, Pa. 


ESISTORS can be used to prevent 
switching transients on rotary 
test monitor switches. The usual pro- 
cedure on a test monitor is to have 
the wiper of the switch run into two 
10,000 ohms resistors, and then to a 
500 ohm input amplifier. Due to static 
effects, noise sometimes gets back 
into the lines during switching. By 
inserting the 10,000 ohms resistors 
in series with each of the stationary 
contacts and their respective lines, 
any noise developed will be attenu- 
ated about 13 DB before getting back 
to the line. The wiper arm goes di- 
rectly to the 500 ohm input in this 
case. Some of the static that devel- 
ops on these inputs can be neutralized 
by the simple expedient of grounding 
acenter tap on the input, and all the 
other circuits involved. They thus are 
brought to the same potential and the 
“pop” when the two circuits are con- 
nected is eliminated. 


AM-FM Audio Monitor 


GENE RIDER, Chief Engineer 
WQAM; and WQAM-FM, Miami, 
Fla. 


T many stations the plant engi- 

neer on duty is required to run 
both AM and FM transmitters. In 
the majority of cases both transmit- 
ters carry the same program. At 
WQAM it was customary to monitor 
the AM transmission most of the 
time, keying the monitor over to FM 
or an occasional sample, and relying 
on the FM modulation monitor as a 
Visual indication the greater part of 
the time. Recently an_ electronic 


a 


switching device was built which 
switches one monitoring amplifier 
from AM to FM modulation monitor 
audio outputs every three seconds 
without a trace of a program break. 
No compression is used on the FM 
transmission but by careful adjust- 
ment of input levels going into the 
switch, there is only a slight differ- 
ence in the speaker level as the flip- 
flop circuit goes back and forth be- 
tween compressed AM program and 
non-limited FM program. Since the 
FM transmitter is on the air only 
one half as much as the AM, it is 
merely necessary to turn off the 
switch’s power supply when monitor- 
ing AM only. In the de-energized po- 
sition, the relay falls to AM. By vary- 
ing resistor values, different switch 
timing may be obtained. The values 
shown are for 3-second switching. 


Scotch Tape to the Rescue! 


E. D. CASEY, Chief Engineer, 
KGAR, Garden City, Kansas 


LUGGISH muting relays (due to 

magnetization of the core), can 
be corrected by inserting a piece of 
scotch tape between the core and 
movable leaf of the relay. 


Remote Cueing System 


By KENNETH E. RUPPE, Chief 
Engineer, WBBZ, Ponca City, 
Oklahoma 


wee broadcast station speech in- 
put consoles are equipped to feed 
a cue signal to a remote line just 
before the remote program takes the 
air. Also, most of the speech input 
console circuits use merely a repeat 


coil in the input. The degree of iso- 
lation is much improved if a 1 to 1 
repeat coil followed by a pad is used 
in addition to the console input trans- 
former. This makes it impractical to 
feed cue as provided for by the con- 
sole manufacturer. 

Therefore, a system was devised 
at WBBZ which simplifies cueing re- 
motes, It consists of a relay wired 
to the patch panel, a spare set of 
contacts on the remote channel key, 
and a relay power source. Any util- 
ity amplifier, usually a part of sta- 
tion equipment, which has a 600 
ohm, 8 V.U. output can be used. The 
remote channel switch is so connect- 
ed that in the neutral position the 
relay is energized and connects the 
amplifier to the remote line. As soon 
as the cue line or word is passed 
(such as the time) the channel key 
is thrown, and the remote is on the 
air. This eliminates the necessity of 
using a telephone, or meeting a time 
previously set since the remote en- 
gineer will hear the air program and 
get a direct cue. 

Also, all incoming remote lines are 
normalized, and should trouble de- 
velop in the relay circuit after the 
program is on the air, the patch 
plugs can be pulled out and the pro- 
gram continues. Should the relay 
power fail, the program would not 
be interrupted since the relay is 
de-energized while the remote is on 
the air. 

This system has been in use here 
for over a year without incident. No 
special line check is necessary. This 
can be used only where there is no 
telephone company amplifier in the 
line. 


(right) Remote cue- 
ing system uses im- To 
proved modulation 2 ew ‘OTE Conaan.s 
isolation methods. 
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Fig. 6: Test car equipment and power trailer on location 


HE mounting of the transmitting 

antennas allowed orientation only 
between 150-210°. It was therefore 
necessary to limit measurements to 
the area included between these ex- 
tremes. Seven radials were laid out 
at intervals of 100. Test locations 
were selected along each radial, at 
intervals of 1 mile within built-up 
areas, and 2 miles beyond. These lo- 
cations included empty lots and 
fields, parks, cemeteries and street 
and road intersections. At each lo- 
cation, after time for equipment 
warmup, the Yagi antenna was 
raised on the 20-ft. pole and oriented 
for maximum signal. The receiver 
AGC voltage and a description of 
picture quality were then recorded. 
Notes were also made of multipath 
interference, and the antenna was 
rotated to determine whether strong 
signals could be obtained with an 
orientation other than towards the 
transmitting site. This procedure 
was repeated at 4 or more points, 
about 10 ft. apart, to obtain indica- 
tions of the variations in field in- 
tensity at each location. 

Examination of Fig. 9 will show 
large variations in field intensity at 
many locations at distances under 10 
miles, variations as great as 19 db 
being recorded in some cases. This is 
to be expected, since the majority of 
these locations lie in built up areas. 


Fig. 7: Zenith TV receiver and converter for judging video quality 


UHE TV Propagation 


Comprehensive survey under typical broadcasting conditions using both commer- 
cial receivers and field strength measuring equipment provides new angles on UHF TY 


Ant. height 
above 
2-10 Min. Max. 
mile elev. elev. elev. 
295 ft. 760 ft. 1080 ft. 
318 1100 
327 1110 
346 1160 
380 1100 
390 1070 
404 1045 


Small variations in measured field in- 
tensity were generally found at dis- 
tances beyond 10 miles, where most 
of the locations are rural in char- 
acter. 

The profile curves were drawn on 
a true earth’s radius basis, with an 
expanded elevation scale. The status 
of any point on the curves with re- 
spect to optical line of sight condi- 
tions may thus be obtained directly 
from the profiles. Data for profiles 
for distances under 15 miles were 
taken from topographical maps indi- 
cating contour intervals of 10 ft., 
while the remainder of the data was 
taken from other maps with contour 
intervals of 50 ft. 

Inspection of the field intensity 
curves, indicates that the various pro- 
files are similar in character, drop- 
ping below the elevation of the trans- 
mitting site at 1 to 2 miles, then 
gradually rising to maximum eleva- 


tions of 1045 to 1160 ft. and (175 
to 290 ft. above the transmitting 
site), finally dropping off near the 
ends of the radials in some cases. 
Details of the radials appear at left. 


Method of Calculation of Field In- 
tensity Versus Distance Curves. 


For distances d = d,: 
F’ (50,50) = P’ + 20 log (137,- 
600/d) + M(d,f) 
Where d, = 2.31 X 10-6 h,’ h,’ fy 
h,’ Height of the transmitting 
antenna above a_ plane 
tangent to the earth of 
4/3 radius at the geomet- 
rical ray reflection point, 
feet (taken as 400 ft.) 
Height of the receiving 
antenna above a_ plane 
tangent to the earth of 
4/3 radius at the geomet- 
rical ray reflection point, 
feet (taken as 30 ft.) 
Frequency (195 yo) 


Effective Radiated Power, 
db, above 1 KW (5.4 db) 


Distance from the trans- 
mitter site, miles 
M(d,f) = d (0.072 + 0.001fyc 
0.06fuc + 0.05 
d 


1?) 
For distances d, d, = 15 miles: 
F’ (50,50) = P’+S+ M (d,f) 
Where S_ Theoretical field intensity 
(taken from Figure 4, AP- 
pendix 4, “Standards of 
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Fig. 9: Typical profile and field intensity plotted against terrain elevation 


Meastirennents, vs. 0 eo rs 


By KENNETH H. COOK, Research Engineer 
ROBERT G. ARTMAN,* Chief Television Engineer 
Midland Broadcasting Co., Kansas City, Mo. 


Good Engineering Prac- 
tice Concerning Television 
Broadcast Stations”, De- 
cember 19, 1945) 

M(d,f) Correction to the theo- 
retical field intensity 
(taken from the 195 
MC curve of Figure 1, 
“Report of the Ad Hoc 
Committee”, Volume I, 
May 31, 1949) 


For distances d > 15 miles: 
F’ (50,50) = P’ + F (50,50) 
Where F (50,50) Tropospheric field in- 
tensity (Fig. 6, “Re- 
port of the Ad Hoc 


Committee”, Vol. I, 
May 31, 1949) 


The transmitting antenna height 
used in calculations for distances 
greater than d, miles is the height 
above average elevation between 2 
and 10 miles from the transmitting 
site along the pertinent radial. 

The predicted F’(50,50) fields 
were calculated from 195 MC data, 
as proposed for channels 14-55 in the 
the “Notice of Further Proposed 
Rule Making”. This document does 
not specify a procedure for calcula- 
tion of F’(50,50) for distances under 
15 miles, however, the procedure 
used in these cases is that specified 


*Now television engineer for American Broad- 
casting Co., New York City 


fig. 8: Average measured field intensity plotted against distance for all radials 
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in Volume I, of the “Report of the 
Ad Hoc Committee”. 

It should be noted that a receiving 
antenna height of 30 ft. was used 
in calculation of the predicted F’ (50, 
50) field, while actual measurements 
were made with a height of 20 ft. 
The measured field intensities might 
be multiplied by a factor of 30/20 
(3.5 db) to account for this discre- 
pancy; but present knowledge of 
receiving antenna height-gain func- 
tions at these frequencies does not 
justify such a procedure. In fact, 
there is considerable doubt whether 
30 ft. measurements would have 
yielded field intensities substantially 
greater than those obtained at 20 ft. 
The measured data is therefore com- 
pared directly with the predicted 
values. 

In Fig. 8, the average measured 
field intensities on all radials are 
plotted against distance. An average 
predicted F’ (50,50) curve is also in- 
cluded. This curve is an average, at 
any given distance, of the predicted 
F’ (50,50) fields for all radials, and is 
substantially the same as would be 
calculated for a transmitting antenna 
height of 351 ft. above average 2-10 
mile elevation (average height for all 
radials). Fig. 8 shows the large 
range in average measured field in- 
tensity obtained at approximately 
equal distances, this range being as 
great as 50 db in some cases, al- 
though the range between the pre- 
dicted F’ (50,50) fields for Radials 1 
and VII (lowest and highest trans- 
mitting antennas) is of the order of 
only 3 db. 

Average terrain distribution fac- 
tors for the area over which the 
measurements were made may be de- 
termined from Fig. 4 by use of the 
relation: 

R(L) = F’(L,50) — F’ (50,50) 

R(L) is the terrain distribu- 
bution factor for L% of 
the locations 

F’(L,50) is the field intensity 
exceeded at L% of the 


locations, 50% of the 
time. 


where 


The terrain distribution factors thus 
obtained are shown in Fig. 10. It will 
be noted that the terrain factor ob- 
tained for 70% of the locations is 
—T db, and for 90% of the locations, 
—17.5 db. These figures are in fairly 
close agreement with the factors of 
—6 db and —15 db proposed by the 
Federal Communications Commission. 

Estimates of the service radii for 
various grades of service and various 
powers were then made. In Appendix 
B of the “Notice of Further Pro- 
posed Rule Making”, the FCC speci- 
fied local field intensity requirements 
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PROPAGATION MEASUREMENTS (Continued) 


OBSERVED 
R(90) = 17.5 08 


OBSERVED 
R(70) =7.008 


"4 


OBSERVED A (u) 


PERCENTAGE OF RECEIVING LOCATIONS 


eo 1 0 5§& o «6 0 


R(t) (08) 


-15 -20 


Fig. 10: Observed and predicted terrtain 
factors (R(L)) for L% of the sites 


of 65 db (above 1u v/m) for Grade A 
and B service, and 60 db for Grade 
_C service. These figures specify the 
local field intensity required at 600 
MC to give an r-f signal-to-noise- 
ratio (peak visual carrier/rms noise) 
of 30 db, when the receiving system 
consists of a receiver with a noise 
figure of 15 db, an antenna with a 
gain of 8 db in Grade A and B serv- 
ice area and 13 db in Grade C service 
areas, and a transmission line with 
a loss of 5 db. Median, or F’ (50,50) 
field intensities required for the vari- 
ous grades of service are then calcu- 
lated as follows: 


Grade A Grade B Grade C 
Local field 


intensity 
Terrain 

factor 
Time factor 


65 db 65 db 60 db 


15 db 
0 db 


6 db 
3 db 


0 db 
2 db 


Median field 
intensity 80db 74 db 62 db 

The resulting service radii for vari- 

ous powers and for an antenna height 


of 351 ft. are: 


10 db 13 db 23 db 
(10kw) (20kw) (200 kw) 


7.9mi. 94mi. 17.4 mi. 
11.4mi. 18.6 mi. 25.2 mi. 
238.0 mi. 26.4mi. 39.0 mi. 


Grade A 
Grade B 
Grade C 


Estimating Service Radii 


Estimates of service radii for vari- 
ous powers may also be made for 
transmitting antenna heights of 500 
feet. These radii, based entirely on 
FCC proposals in Appendix B of the 
“Notice of Further Proposed Rule 
Making” are as follows: 
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10 db 13db 23db 
(10kw) (20kw) (200 kw) 


10 mi. 12 mi. 21 mi. 
14 mi. 17 mi. 29 mi. 
27 mi. 31 mi. 43 mi. 


Grade A 
Grade B 
Grade C 


while corresponding estimates ob- 
tained from calculations based on the 
results .of the measurements de- 
scribed in this report are: 


10 db 13 db 23 db 
(10kw) (20kw) (200 kw) 


7.00mi. 8.5mi. 16.0 mi. 
11.0mi. 18.5 mi. 24.3 mi. 
24.3 mi. 28.0 mi. 41.0 mi. 


Grade A 
Grade B 
Grade C 


These radii are lower than those 
obtained from calculations based en- 
tirely on FCC proposals, by approxi- 
mately 25% for Grade A service, 
approximately 20% for Grade B 
service, and approximately 10% for 
Grade C service. 

The service radii for radiated pow- 
ers of 13 db and 23 db are of particu- 
lar interest, the former, because 13 
db is approximately the maximum 
radiated power obtainable with pres- 
ently available equipment, while the 
latter is the maximum radiated pow- 
er which the FCC proposes to au- 
thorize for use in the ultra-high- 
frequency channels. Since the FCC 
does not propose to authorize this 
maximum radiated power for anten- 
na heights in excess of 500 ft., the 
23 db, 500-ft. radii represents a 
“ceiling” on the service range of an 
ultra-high-frequency station. 

The service radii actually obtained 
in this survey are not produced by 
any of the foregoing estimates, since 
the characteristics differ from the 
system previously assumed. The noise 
figure of the converter was approxi- 
mately 20 db, and antenna gain was 
6.3 db with a transmission line loss 
of 2.5 db. The local field intensity 
required at 507.25 MC for an r-f 
signal/noise ratio of 30 db is thus 
2.7 db greater than previously as- 
sumed for Grades A and B service; 
and 7.7 db greater for Grade C serv- 
ice. The median field intensity (based 
on the results of the measurements 
described in this report) required for 
the various grades of service, and 
the resulting service radii for a radi- 
ated power of 5.4 db and an antenna 
height of 351 ft., are given below: 


Median Field 
Intensity 


87.7 db 


80.2 db 
72.2 db 


Service 
Radii 


3.5 mi. 
5.9 mi. 
9.6 mi. 


Grade A 
Grade B 
Grade C 


Multipath interference of some de- 
gree was noted at 12 of the 130 


measuring locations, but in only 5 
of these locations was it of a serious 
nature. In some cases, fairly strong 
signals could be obtained by orient- 
ing the receiving antenna in a direc- 
tion other than towards the trans- 
mitting site, indicating that more 
multipath interference might have 
been observed had a less directive 
receiving antenna been employed. It 
was not believed that these observa- 
tions were of great value, however, 
due to the directional characteristics 
of the transmitting antennas used. In 
particular, possible serious multipath 
interference due to reflections from 
various tall downtown buildings, close 
to the transmitting site, was rend- 
ered ineffective, since little, if any, 
signal was radiated in the direction 
of these buildings. 


Quality Analysis Difficult 


Analysis of the relative picture 
quality information recorded during 
the course of the survey was rather 
difficult as the classifications repre- 
sent the opinion of only 2, or at 
most, 3 observers, and the picture 
was not viewed under normal view- 
ing conditions. 

Picture Quality 
Pooror Fairor Goodor 
better better better 


95% 87% 10% 
91% 68% 35% 
68% 41% 27% 
59% 18% 0% 
25% 15% 10% 


Mileage 
Interval 
0-5 miles 
5-10 miles 
10-15 miles 
15-20 miles ° 
Over 20 miles 


In order to place the relative picture 

quality descriptions on a more defin- 

itive basis, the approximate field 
(Continued on page 82) 


Fig. 11: Observed power. requirements 
for various FCC grades of service 
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Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau 


PROCUREMENT & TRAINING MAJOR 1951 
TASKS—The armed services, in their 1951 goals in 
the communications-electronics-radio field, have two 
major tasks—procurement and intensive training of 
electronics-radio specialists, both commissioned and 
enlisted personnel. So the selection of the new Chief 
Signal Officer of the Army to succeed Maj. Gen. S. B. 
Akin, who has held that key post during the past four 
years, and has guided the helm of the Signal Corps in 
the difficult, economy-riddled postwar period, is all im- 
portant for the successful achievement of these two as- 
signments. Maj. Gen. Francis L. Ankenbrandt, Direc- 
tor of Air Force Communications, is remaining on that 
post, while Rear Admiral John R. Redman, Director 
of Naval Communications, will undoubtedly not be 
shifted to a new assignment until next fall. 


THREE GENERALS UP FOR CHIEF SIGNAL 
OFFICER—Although this was written before any 
final determination has been made by the Department 
of the Army as to the new Chief Signal Officer, there 
are three outstanding major generals of the Signal 
Corps whose names were slated to be transmitted to 
President Truman for consideration for nomination 
to the U. S. Senate to become the next Chief Signal 
Officer for the next four years. 


GENERAL REEDER FAVORED—The general who 
is regarded as having rather an “inside track” at 
TELE-TECH’s press deadline is Maj. Gen. William O. 
Reeder, now serving as first Deputy Assistant Chief of 
Staff of the Army for logistics and procurement. Gen- 
eral Reeder is eminently qualified to direct the two 
upcoming major tasks of the Signal Corps, because he 
is rated probably the Army’s best authority on pro- 
curement matters. During World War II, he com- 
manded the Signal School at Fort Monmouth, N. J., 
during the period of the first three years when train- 
ing of Signal Corps specialists was a number one job. 


GENERALS MATEJKA AND LANAHAN—The 
other two are also exceptionally well qualified in these 
fields—Maj. Gen. Jerry V. Matejka, who is at present 
military director for production management of the 
Munitions Board, and previously was Chief Signal Of- 
ficer of the European Command; and Maj. Gen. Fran- 
tis H. Lanahan, the highly able commandant of the 
Fort Monmouth Signal Center, the largest field estab- 
lishment of the Signal Corps, who during the war was 
Assistant Chief Signal Officer at General Eisenhower’ s 
SHAEF in Europe. 


RAPID STEPUP IN TRAINING SINCE KOREAN 
WAR—The Korean war has resulted in a very sharp 
stepup in the technical and operational training of the 
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commissioned officers and enlisted personnel of the 
Air Force, Signal Corps, Naval Communications and 
Airways and Air Communications Service because it is 
fully recognized that the modern, complex communi- 
cations and electronics equipment requires well trained 
personnel for efficient and proper operation in the 
combat theater. 


INCREASE IN SCHOOL AND CLASSES—The 
Signal Corps has doubled the capacity of its three 
training schools from 6200 to 12,000. The U. S. Air 
Force Communications Directorate rapidly expanded 
its training programs and realigned the experienced 
personnel in the United States at the various Air 
Force training centers for the role of instructors. 
Naval Communications, in order to get experienced 
personnel in communications and radio, established 
two communications schools right after the Korean 
fighting began, and a new “radioman” school is being 
established at the Navy Training Center at Bain- 
bridge, Md., while a refresher course for communica- 
tions officers has been provided at the General Line 
School at Monterey, Cal. The AACS is now training 
more than 10,000 communications airmen, which rep- 
resents more than 50% of the personnel strength of 
the AACS. 


COY MAY SEEK REAPPOINTMENT — Even 
though he may face a very stiff fight on Senate con- 
firmation, FCC Chairman Wayne Coy is now under- 
stood to have changed his mind on not seeking reap- 
pointment for a seven-year term at the helm of the 
Commission. Chairman Coy as the spearhead of the 
color television imbroglio will in the event of his reap- 
pointment by President Truman undoubtedly encounter 
stiff opposition in the Senate for carrying the torch 
on the mechanical color-video decision. His term for 
the FCC expires next June 30. Chairman Coy is said 
to feel he should not “run from this fight.” 


MUNITIONS BOARD EXPEDITING WORK 
VALUABLE—Exceptionally constructive work in the 
location and expediting of important critical materials 
and metals for electronic-radio manufacturers to pro- 
duce essential apparatus and equipment for the armed 
services has been accomplished by the Munitions 
Board’s Electronics Division, headed by Marvin Hobbs. 
In fact, Mr. Hobbs and his deputy chief, Thomas Per- 
rott, who served in a key capacity in this field for the 
Signal Corps during the war, took on this assignment 
as an extra duty for the Electronics Division. 


ROLAND C. DAVIES 
Washington, Editor 


National Press Building 
Washington, D. C. 


IRE NEW PRODUCTS (Continued) 


Frequency Converter Accessory 


The Type 2-7A Univerter, a frequency 
converter accessory having unity gain, 
is designed for use with the type 202B 


FM signal generator to provide fre- 
quency coverage from 0.1 MC to 55 MC. 
Since the type 202B FM signal generator 
covers a frequency range from 54 to 216 
MC this combination of instruments per- 
mits continuous coverage from 0.1 MC to 
216 MC. The 207A Univerter is provided 
with a frequency increment dial which is 
calibrated in increments of 5 KC from 
plus 300 KC through zero to minus 300 
KC. This permits making selectivity 
measurements on narrow band receivers. 
The r-f output voltage across a 53 ohm 
load connected at the unity gain jack is 
continuously variable from 0.1 microvolt 
to 0.1 volt by means of the 202B signal 
generator attenuator. The gain is con- 
stant within =: 1 db over the entire fre- 
quency range of the instrument.—Boon- 
ten Radio Corp., Boonton, N. J.—TELE- 
TECH 


Voltmeter 


Model 310A is the latest development 
in the field of sensitive, wide-range, 
wide-band voltmeters. It has been spe- 


cifically designed for an extremely broad 
variety of needs such as, low level vibra- 


tion measurements, microphone and 
phonograph studies, audio amplifier tests, 
carrier telephone transmission, ultra- 
sonic development and AM broadcast 
band signal measurements. It has a re- 
Sistance-capacity decade attenuator, a 
high gain negative feedback stabilized 
amplifier, a rectifier and a logarithmic 
indicating meter responding to the aver- 
age values of the voltage wave but cali- 
brated in RMS values of a sine wave. Its 
frequency range is from 10 cps. to 2 MC 
‘and its voltage range from 100 micro- 
volts to 100 volts all read on a single 
logarithmic voltage scale by means of a 
six decade range switch. Its accuracy is 
3% up to 1 MC and better than 5% up 
to 2 MCs. Its input impedance is 2 meg- 
ohms shunted by 8 mmfds. on the less 
sensitive ranges and shunted by 15 
mmfds. on the other ranges.—Ballantine 
io Inc., Boonton, N. J.—TELE- 
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Mounting Base 


A new all-metal, all weather vibration 
and shock mounting base has been de- 
signed to meet specifications of JAN-C- 


172A and AN-E-19. It is part of the 
series 831 unit suspension mounting 
bases. The resilient material used in the 
base is MetL-Flex, which makes it im- 
pervious to extremes of temperature and 
particularly adaptable to the exacting 
needs of today’s high performance mili- 
tary and commercial aircraft.—Robinson 
Aviation, Ine., Teterboro Air Terminal, 
Teterboro, N. J.—TELE-TECH 


Volume Controls 


Series 48 composition-element  sub- 
miniature controls are fit companions 
for sub-miniature tubes in ultra-compact 


assemblies. Each unit, housed in a yel- 
low low-loss bakelite case, measures 
only % in. in diameter by % in. deep. 
Two units can be nested together and 
held by metal straps for a dual-control 
combination. They are available in re- 
sistance values up to 3 megohms linear, 
and in tapers up to 1 megohm. Round 
or slotted shafts are available, and also 
a shaft-locking arrangement. Despite 
greatly reduced size, these Clarostat sub- 
miniature controls are ruggedly built 
for dependable service—Clarostat Manu- 
facturing Co., Dover, N. H.—TELE-TECH 


Electrometer Tube Analyzer 


The K-50 electrometer tube analyzer is 
a carefully-constructed instrument, es- 
pecially designed for testing electrom- 


eter tubes as well as for measuring in- 
sulation resistance and hi-meg resistors 
used in radiation instruments. It is the 
only instrument of its kind, and features 
book-type cabinet construction for easy 
servicing. By following a simple, step- 
by-step procedure, direct readings of 
grid current, transconductance, and leak- 
age resistance of electrometer’ tubes 
can be obtained. Thus a complete test 
of the tube can be made, which will in- 
dicate not only whether the tube is at 
fault, but also in what way. Measure- 
ments and ranges are: grid current, 0-10 
x 10-'4 amperes (1 range); transconduct- 
ance, 0-200 micromhos (1 range); leak- 
age resistance. 8 x 10° orms to 3 x 10% 
ohms (7 ranges).—Kelley-koett Instru- 
ment Co., 930 York St., Cincinnati 4, 
Ohio—TELE-TECH 


Vibration Meter 


The MB M1 Vibration Meter wi:s 
signed for use with the MB type 124 go 
126 pickup to provide industry with 


high precision portable instfument to di- 
rectly read steady state acceleration, ye- 
locity and displacement. It consists of an 
adjustable attenuator, an amplifier, ond 
a direct reading indicating meter. Wuen 
used with the MB type 124 vibration 
pickup the unit provides a meter reading 
proportional to the velocity of vibratory 
motion. An integrating network converts 
this output, when desired, to meter read- 
ing proportional to displacement and a 
differentiating network converts this 
output, when desired, to a meter reading 
proportional to acceleration. The type of 
response is selected by a three-position 
switch whereby the acceleration, velocity 
and displacement of a body can be meas- 
ured independently.—The MB Manufac- 
turing Co., Ine., 1060 State St., New 
Haven, Conn.—TELE-TECH 


Strain and Stress Tester 


A completely self-contained and mod- - 
ernized electronic instrument for the 
study of vibration, strain and dynamic 


stresses has been developed. Known 4s 
the H-42A Strainalyzer, the unit records 
phenomena up to 50 KC and amplifies 
these weak signals up to 35,000 times. It 
makes possible the simultaneous obser- 
vation and recording of four separate 
traces on a single 5-in. oscilloscope tube, 
each appearing in correct time relation- 
ship without the necessity of optical 
alignment. Recording is accomplished 
with a Fairchild Oscillo-Record camera. 
—Electronie Tube Corp., 1200 East Mer- 
maid <Ave., Philadelphia, Pa. — TELE- 
TECH 


Crystals 


A new series of Crystals, known 4s 
the “G’ Series, employs a glass envelope 
for absolute hermetic sealing. 17 hrougy 
the use of glass, instead of conventiona 
metal holders, a dependable vacuum can 
be maintained. This results in higher 
crystal Q and absolute freedom from t 
effects of supersonic reflections. Althoug 
these new crystals are now availabe 
only in limited quantities and only int 3 
90 to 200: KC range (the JK G-9), it 
planned to expand production and = 
this mounting on higher frequencies 
well. Excellent thermal insulation 1S one 
forded by the glass vacum, utilizing t ~ 
principle of the thermos bottle. —3ecH 
Knights Co., Sandwich, 1l.—TEL!-TE 
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Cinch Se 


ELECTRONIC 
COMPONENTS 


ch Electronic Compo- 
fare available af 


ding jobbers — every- 
ere, 


| ?f- 


. molded general purpose con- 

nectors from three to fifty contacts available 

in low-loss mica, or melamine for chassis mount- 

ing or assembled with cap for cable applications, 

terminals gold or silver plated Designed and made of 

materials as desired to Armed Forces requirements. Consult 
Cinch 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


N E Ww a Q U | oa M E N T for Designers and Engineers 


A series of miniature ceramic disc ca- 
ters for by-pass and coupling in TV, 
M, UHF AND VHF in compact, mini- 


aturized equipment, is now available in 
the Tiny Mike series. There are five 
basic types available in this series. These 
are: Type 2 TM, in. diameter, single 
capacity units from 500 to 1,000 mmfd. 
at 500 v.dc. described in bulletin No. 2- 
610; type 6 TM, 19/32 in. diameter, single 
capacity units from 50 to 5,000 mmfd at 
500 v.dc. described in bulletin No. 2-611; 
type 8 TM, % in. diameter, with a capac- 
ity rating of 10,000 mmfd. (8TM5S1C) at 
500 v.de. described in bulletin No. 2-612; 
type 6 TM, 19/32 in. diameter dual capac- 
ity units (from 2 x 100 to 2 x 10,000 
mmfd.), all rated at 500 v.de. and de- 
scribed in bulletin No. 2-613. Special 
phenolic coating and high temperature 
wax impregnation protects not only 
against effects of humidity but also 
against grounds caused by contact with 
nearby components. — Cornell-Dubilier 
Electric Corp., South Plainfield, N.J. 
TELE-TECH 


Output Power Meter 


Type OP-962 output meter has been de- 
signed to measure the actual power de- 
livered by an audio signal system to a 


a 


given load. It is also well suited to other 
applications such as determination of 
characteristic impedance of an ac source, 
effects of load variations on a signal sys- 
tem, transmission line equalization meas- 
urements, measurement of insertion loss 
in multi-channel mixer and other complex 
circuits, filter and transformer measure- 
ments, and radio receiver measurements. 
The OP-962 features a large meter .with 
resulting ease in reading, provision for 
the use of a calibrated external amplifier 
to extend the power range below 0.1 mw, 
and provision for connecting an oscillo- 
scope to observe the wave shape of the 
signal. Range of 0.1 mw to 100 watts is 
covered.—Daven. Co., 191 Central Ave., 
Newark 4, N. J.—TELE-TECH 


“High-H’’? Permeameter 


A “high-H” Permeameter for magnetic 
testing, similar to the instrument origin- 
ally built and described by Sanford and 
Bennett at the National Bureau of Stand- 
ards is suitable for exact measurements 
of normal induction, hysteresis and other 
characteristics of magnetic materials 
which require magnetizing forces up to 
more than 5000 oersteds. Outstanding 
features of the instrument are: small 
specimen size, direct-reading calibration 


58 


system;-remotely controlled flip-coil sys- 
tem for measuring H; double H-coil for 
simple extrapolation to surface of speci- 
men, means for positioning of specimen 
in horizontal, vertical, and lateral direc- 
tions by calibrated screw adjustments; 
remotely controlled reversing switch in 
magnetizing circuit; no special cooling 
system required.—Rubicon Co., Dept. E, 
Ridge Ave. at 35th St., Philadelphia: 32, 
Pa.—TELE-TECH 


Power Triode 


A new, very compact, forced-air-cooled 
power triode has been designed for uhf 
plate-pulsed oscillator and amplifier 


service. It has a maximum rated plate 
dissipation of 250 watts, and can be oper- 
ated with full plate voltage at frequen- 
cies up to 1300 MC. Operation at higher 
frequencies is permissible with reduced 
ratings. A coaxial-electrode structure is 
featured for use with circuits of the co- 
axial-cylinder type. The design provides 
low-inductance, large-area, r-f electrode 
terminals for insertion into the cyl- 
inders, and permits effective isolation of 
the plate from the cathode. The latter 
feature makes the 5946 particularly suit- 
able for grounded-grid circuits.—Tube 
Dept., Radio Corporation of America, 
Harrison, N. J.— TELE-TECH 


Treble Filter 


Annoying surface noise and disagree- 
able distortion products in the upper fre- 
quency ranges can be virtually elimi- 


nated with minimum loss of useful- 
treble frequencies, by means of the new 
OA-1 adjustable 5-range treble filter. 10 
KC whistles and other heterodynes can 
be eliminated on AM broadcasts, and 
quick adjustment made on FM to correct 
for poor recordings and transcriptions as 
well as high-range microphone distor- 
tion. Original treble control arrange- 
ments of the equipment with which the 
filter is used retain full usefulness to 
boost or attenuate within the treble 
range selected.—Berkeley Custom Elec- 
tronics, 221642 Grant St., Berkeley 3, 
Calif.—_TELE-TECH 


a 


Electrolytic Capacitors 


A new and improved line of plug-in 
and twist-prong electrolytic capacitors 
has been developed to meet the most 


exacting commercial and JAN specifica- 
tions. Built for the most rugged service 
to which an electrolytic can be sgub- 
jected, they feature a completely new 
phenolic molded cap structure that her- 
metically seals the container. Hermetic 
seal, employing molded-in terminals, is 
so perfect that these units can be used 
for the most difficult conditions encoun- 
tered, from adverse marine operations to 
stratosphere use. They are also immune 
to sudden temperature and barometric 
changes, and built to withstand wider 
temperature ranges than ordinarily as- 
sociated with electrolytics. They meet 
all Navy and Air Corps requirements, are 
available for high or low voltage re- 
quirements, or both. Economy in mass 
production allows complete distribution, 
without additional cost, for civilian TV 
and usual electronic applications as well 
as new and replacement service in air- 
craft, fire, police and related emergency 
services.—Illinois Condenser Co., 1616 
North Throop St., Chicago 22, I11.—TELE- 
TECH 


Flexible Shaft Remote Control 


Representative of the many new appli- 
cations for flexible-shaft couplings in the 
aircraft, radar, and instrumentation fields 
is the illustrated non-magnetic type for 
the control of permanent-magnet type 
focusers for television tubes. The reluc- 
tance of the magnetic circuit is varied 
by a sliding steel collar controlled by a 
lead screw at the output end of the flex- 
ible shaft. The flexible shaft is formed 
of high-strength bronze, and sometimes 
is enclosed within an insulating plastic 
or braided cotton sleeve. While normally 
controlled from the rear of the set, some 
units are designed to operate from the 
front panel.—Kupfrian Manufacturing 
Co., 541 Prospect Ave., Binghamton, N. Y. 
—TELE-TECH 


Sweep Generator 


A new wide band sweep with markers 
for aligning radar i-f amplifiers, known 
as the Rada-Sweep, displays amplitude 
vs. frequency response on standard oe 
cilloscopes. It increased production spec 
when substituted for conventional CW 
point-by-point methods. Wide band lin- 
ear sweep is available. The Rada-SweeP 
is designed specifically for producing & 
constant amplitude frequency modulate 
signal for exploring the frequency Té- 
sponse of radar i-f amplifiers. SweeP }§ 
wide band and the center frequency , 
be switched to. center of pass band - 
present amplifiers. Simple design ese 
makes other center frequencies ava ‘ 
able. Frequency marks of pulse type 4 
connected directly to oscilloscope oer 
are not affected by i-f amplifier un of 
test. These marks are controlled by — 
panel switches which turn them omfed 
off individually. Marks at any_ spec oy 
frequency can be supplied and freqae ea 
is changed by changing plug-in crys ted 
A wide or narrow sweep may be aclece 
by front panel switch. Center frequents 
are switchable to 30 or 60 MC. Fine ~_ 
control\is available for center ag ts 
Wide band sweep width is 20 MC. alse 
row greed Apri ~ 3 + rere ry D 
type crystal positioned markers yt 
55, 65 MC. Output is up to 0.5 volt into 7 
ohms.—Kay Electric Co., 14 Maple 
Pine Brook, N. Y.—TELE-TECH 
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Some practical advantages 
of Sulfur Hexafluoride: 


1 Permits operation at higher voltages or 
lower pressures than are possible with air or 
nitrogen; i.e. increased voltage at the same 
pressure, or the same voltage at reduced 
pressure. 


.2 Reduces or eliminates corona. 


3 Offers opportunity for simplified design and 
reduced dimensions of equipment ; also lower 
construction and maintenance costs occa- 
sioned by lower pressure required. 

4 Makes it possible to maintain voltages over 
greater distance in cables with lower power 
loss, 

5 Has minimum permanent or cumulative ef- 
fect in event of breakdown. 


6 Is non-flammable. 


SULFUR HEXAFLUORIDE 


Formula: SFg 


Molecular Weight: 146.06 
Melting Point: © —50.8° 
Sublimation Temperature: —63.8°C 
Critical Temperature: 45.6°C 
Critica! Pressure: 540 p.s.i.a. 
Vapor Pressure:, : 
Temp. (°C) Pressure (p.s.i.a.) 
—80 5 (subl. press.) 
—50 34 
20 102 
+10 240 
+40 481 


60 cycle Dielectric Strength (tungsten rod 
Gnd 1’ diam. sphere, 1” spacing) : 
Pressure, p.S.i.9. 
0 10 2 30 
Sulfur Hexafluoride, kilovolts 70 107 120 122 
Nitrogen, kilovolts 1317 21 25 


TELE-TECH + April, 1951 


The Remarkable New Dielectric Gas 


For Transformers—Co-axial Cables— 


Capacitors—and other High Voltage Equipment. 


WHEREVER A GASEOUS OR LIQUID DIELECTRIC has 
application, General Chemical Sulfur Hexafluoride merits prompt 
investigation. This remarkable new insulating gas has a dielectric 
strength comparable to that of mineral oil at moderate pressures! 
With it, operating efficiency can be stepped up in many types of elec- 


trical equipment, while overall construction and maintenance costs 
may often be lowered. 


GENERAL’S Sulfur Hexafluoride is an extremely pure material 
that meets the most exacting dielectric requirements: it is remark- 
ably inert; possesses exceptional thermal 
stability, and has a dielectric strength 


substantially higher than that of air or 
nitrogen. 


BASIC CHEMICALS 


For commercial quantities or more detailed 
technical information, consult General 
Chemical’s Product Development Depart- 
ment. Please use business letterhead when 
writing. 


FOR AMERICAN INDUSTRY 


PRODUCT DEVELOPMENT DEPARTMENT 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland * Denver * Detroit * Houston * Jacksonville 
Los Angeles * Minneapolis * New York * Philadelphia * Pittsburgh * Providence 
San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


In Canadd: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


59 


Cavity Frequency Meters 


Designed for transmission and absorp- 
tion indications, a trio of new cavity 
frequency meters may also be used for 


setting oscillators and signal sources 
to a predetermined frequency with an 
accuracy of 0.1%. 

Frequency ranges are: model 348, 
13,000 to 18,000 MC; model 349, 19,000 to 
26,000 MC; model 350, 26,500 to 39,000 
MC. Each model consists of a cylindrical 
cavity with one end joining the broad 
side of a standard section waveguide. 
Coupling between the cavity and the 
waveguide is obtained by means of an 
iris in the center of the junction. The 
cavity is tuned by a plunger which is 
diven by a micrometer head. Folded 
half-way traps are used in place of slid- 
ing contacts between the plunger and 
the cavity wall to eliminate erratic be- 
havior and maintain calibration accura- 
cies.— Sperry Gyroscope Co., Great Neck, 
N. ¥.—TELE-TECH 


Triode 


Designated as the F-5918, a new triode 
has been developed for use as an r-f 
amplifier, oscillator, or class B modu- 


lator. The heavy-wall, high-conductivity 
anode is water-cooled and is capable of 
dissipating 60 kw in continuous commer- 
cial service. It weighs approximately 25 
lbs. A multi-strand filament of thoriated 
tungsten permits hairpins to expand in- 
dividually and tends to eliminate stresses 
that might cause filament warping. Kovar 
glass-to-metal seals are used throughout 
to provide a mechanically rugged struc- 
ture.—Federal Telephone and Radio Corp., 
100 Kingsland Road, Clifton, N. J.— 
TELE-TECH 


Miniaturized Oscilloscope 


Features usually found in large preci- 
sion laboratory oscilloscopes are char- 
acteristic of a new miniaturized oscillo- 


scope developed with a sweep frequency 
range from 3 cps to over 50 KC. Vertical 
amplifier response is flat within 3 db 
. from direct current to 2 MC, while hori- 
zontal response is flat within 2 db from 
de to 100 KC. Faithful reproduction of 
wave forms with 3 }/ sec. rise times and 
100 KC square waves is provided. Over- 
shoot or ringing are absent when used 
with these pulse type wave forms at all 
settings of the compensated attenuator. 
—Hycon Manufacturing Co., 2961 East 
a St., Pasadena 8, Calif.—TELE- 


Selenium Rectifier Cartridges 


High voltage selenium rectifier cart- 
ridges with voltage ratings up to 25,000 
v. per cartridge and current ratings up 
to 75 ma have been developed. These 
cartridges utilize five different selenium 
cell sizes varying from % in. in diam- 
eter up to 1 in. in diameter with corre- 
sponding current ratings varying from 
1.5 ma up to 75 ma. They are designed 
to meet rigid humidity, altitude, vibra- 
tion and shock specifications and they 
ean be operated over the temperature 
range of —55° C to 100° C.—Imterna- 
tional Rectifier Corp., 6809 South Victoria 
Ave., Los Angeles 45, Calif.—TELE- 
TECH 


Microwave Link 


Type BTL-A_ studio-transmitter link 
equipment provides highly directive 
point-to-point transmission of uniform 


quality between studio and transmitter 
sites of broadcast stations. It consists 
of a transmitter, receiver, and two 48-in. 
parabolic reflector antennas. Basically 
it provides a unidirectional program 
channel, with service in the 890-911 MC 
band for TV, 925-940 MC for AM, or 940- 
952 for FM. The transmitter includes a 
modified version of the RCA “Direct 
FM” exciter unit. Its output of approxi- 
mately 50 MC requires only one stage of 
doubling, followed by two stages of 
tripling to provide the carrier frequency. 
A erystal-controlled double superhetro- 
fiyne receiver constitutes the receiving 
end of the link. Furnished with a self- 
contained power supply and housed in a 
19-in. chassis, it requires only 12% in. of 
panel space.— Radio Corporation of 
America, RCA Victor Div., Camden, N. J. 
—TELE-TECH : 


Preamplifier-Equalizer 


Model A65 preamplifier-equalizer is a 
flexible compact, high-quality equalized 
preamplifier which can be used with 


val’ 


constant-velocity (magnetic or dynamic) 
pickups having outputs as low as 10 mv. 
It affords exact compensation for widely 
varying recording characteristics. Screw- 
driver-adjusted gain control sets gain 
to suit pickup used. The unit has low 
output impedance, 20,000 ohms, and fa- 
cilitates use of longer cable for output 
without loss of highs. It incorporates 
new 12AY7 low-hum, non-microphonic 
dual triode for initial stages; 6C4 for 
output stages. Power socket fits under 
6L6 or 6V6 output tubes. Special socket 
is available for triode amplifiers.—Bro- 
einer Electronics Laboratory, 1546 Sec- 
leg New York 28, N. Y¥Y.—TELE- 


TV Mounting Ring 


_A new type mounting and insulating 
ring and sleeve for the 17-in. rectangy. 
lar metal tube has been developed. Aj. 


though they incorporate several major 
improvements in their design, the ring 
and sleeve are similar to those being 
supplied to almost all major U. S. TV 
manufacturers. Specially engineered 
models are available for all round and 
rectangular metal picture tubes.—An- 
chor Industrial Co., 533 Canal St., New 
York 13, N. Y.—TELE-TECH 


Miniature Relay 


A new hermetically-sealed 


miniature 
relay has been developed 


which will 


withstand shocks up to 50 G and operate 


in temperatures ranging from —65° to 
+200°. Displacing only 1.5 cubic in. and 
weighing 3.5 oz. sealed with a dry, inert 
gas, pressure filled, it has variable 
mounting arrangements. Contact ratings 
are: 2 amps, 28 v. dc; 2 amps, 115 Vv. 
ac, 400 cps. Overload rating is 12 amps., 
28 v., 20 sec.; coil resistance is 300 and 
150 ohms; coil voltage is 28 v. de with .1 
amperage.—Hart Manufacturing C0, 
Hartford, Conn.—TELE-TECH 


Electrometer 


Model 200 vacuum tube electrometer is 
a self-contained dc voltmeter which has 
an extremely high input impedance. It 


measures voltages on two ranges, 2 ¥. 
to 20 v. full scale, and has an input grid 
drift current of less than 5 x 10- and 
5 x 10-3 amps for the two scales respec- 
tively. The input resistance is greater 
than 10% ohms, and the capacitance }§ 
approximately 6 puf. The circuit is sim- 
ple and stable. The instrument uses 4 
Single \vacuum tube, degeneration, oth 
battery potential compensation. it 
the input terminals connected together 
there is.less than 0.002 v. per hour dri 
on the 2-v. range and less than 0.02 ¥. 
per hour drift on the 20-v. range.- _Keith- 
ley Instruments, 1507 Warrensville 4 
ter Road, Cleveland 21, Ohio.—TELE 
TECH 
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HEART OFA RECORD-CHANGER 


It’s General Industries’ turret-type, 3-speed motor, currently 
being supplied to record-changer manufacturers. 


In this highly efficient design, turntable speeds of 3344—45 and 
78 RPM are secured through three separate pulleys mounted 
on a turret plate. By means of a simple lever, the desired 

pulley is brought into contact with the idler wheel. The two 
pulleys not in contact with the idler wheel remain stationary. 


In addition to this turret-type motor, General Industries also 
offers the popular Model TR turret-type, manual 3-speed motor, 
as well as the Model TS belt-drive 3-speed motor for both 
manual and record-changer applications. Write today for full 
information on all models. 


General Industries also offers a complete range 
of single and dual-speed phonomotors to meet 
every phonograph and record-changer require- 
ment. Complete details on request. 


GENERAL INDUSTRIES Co. 


DEPARTMENT L e@ ELYRIA, OHIO 
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NARTB Engineering Convention April 15-18 


When the broadcast industry’s con- 
vention opens at the Stevens Hotel in 
Chicago on April 15 the faces will be 
the same and the atmosphere will be 
the same, but the old National Asso- 
ciation of Broadcasters will not be the 
hosts—instead the new National Asso- 
ciation of Radio and Television Broad- 
casters will welcome the members and 
guests. . 

At the time of going to press the 
conference program was not available, 
but a preview of the highlights of the 
meeting showed the following: 

Monday, April 16. The conference 
opens with an address by the officers 
of NAB. There will be no engineering 
program this day, and in lieu of the 
usual Industry-FCC Panel an Industry- 
Government Panel will be held dealing 
with such things as mobilization, man- 
power, and technical and material 
problems. The FCC,- it is understood, 
had to decline to full participation this 
year due to pressure of workload and 
budget problems. However, there will 
be limited participation by some of the 
_ FCC leading lights. 

Tuesday and Wednesday, April 17, 
18. On these days will be held the 
familiar engineering sessions and an 
extremely well rounded program of 
papers is promised. The only fly in 
the ointment as far as the papers com- 
mittee is concerned was the frequency 


24-IN. GE TV TUBES 


_ Inline annealing oven at General Elec- 
tric’s picture tube plant in Syracuse is 
built especially for 24-in. metal picture 
tubes. Each tube is on a trolley which 
moves slowly through carefully controlled 


temperature zones in the oven. This 
process removes sealing stresses and 
imparts increased strength to tube face 


with which the word “restricted” ap- 
peared in letters concerning papers to 
be presented! There will be guest and 
member luncheons on each of the two 
days which are included in the regis- 
tration. 

Thursday, April 19. This is the 
period set aside for the programming 
and operating sessions, and there will 
be no engineering discussed on this 
day. On Monday evening the Joint 
Reception will be held in the Stevens 
Hotel for members and attending en- 
gineers; and on Wednesday evening 
will be the Banquet for members and 
all others who wish to attend. 

On the lower floors of the hotel will 
be the usual exhibition of larger units 
of radio and television equipment. The 
list of exhibitors may be smaller than 
usual since several are so busy with 
government orders that they have had 
to decline invitations to be present. 
On the fourth and fifth floors will be 
the smaller equipment exhibits and 
various demonstrations. 


Washington Air Raid 
Warning System 


Frequency modulated transmitters in 
the 40-50 MC band with a supersonic 
code signal will operate public address 
loudspeakers and sirens in the whole 
District of Columbia in the event of air 
raids. Thirty-four high powered -ampli- 
fiers will be activated by receivers sim- 
ilar to those used in transit radio and 
other specialized FM services. Other 
frequencies will be used for point-to- 
point signalling between the Command 
Center and the Control Centers, and 
for portable and mobile operation. 


Crowley Receives Doctorate 


In recognition of his contributions 
to the ceramic and metallurgical arts, 
the honorary degree of Doctor of Engi- 
neering has been conferred on Henry 
L. Crowley by his alma mater, Stevens 
Institute of Technology. Dr. Crowley 
heads Henry L. Crowley & Company, 
Inc., of West Orange, N. J., manufac- 
turers of steatite parts and powdered- 
iron cores widely used in radio, TV and 
other electronic assemblies. 


Central Stamping 
Moves Into New Plant 

The Central Stamping & Mfg. Co. is 
now operating from its new home in 
Polo, Illinois. The company was form- 


erly located at 1520 N. Halstead Street, 
Chicago, Illinois. Conveniently located 


in the midwest, Central now supplies 
many of the leading names in industry, 
Written inquiries as to just how Cen- 
tral can help solve any manufacturer’s 
metal carrying case problem, or per- 
haps manufacture some piece of equip. 
ment adaptable to Central’s production 
facilities are welcome. 


Coming Events 


April 8-12 — Electrochemical Society, 
National Meeting Wardman Park 
Hotel, Washington, D. C. 

April 14—IRE Cincinnati Section, Fifth 
Annual Spring Technical Conference, 
Engineering Society Headquarters, 
Cincinnati, Ohio. 

April 15-18—National Association of, 
Radio and TV Broadcasters, Conven- 
tion, Hotel Stevens, Chicago. 

April 16-18—Joint Meeting of IRE and 
URSI, IRE Professional Group on 
Antennas and Wave Propagation, 
Spring Meeting, National Bureau of 
Standards, Connecticut and Van 
Ness Streets, N.W., Washington, 
D. C. 

April 19-20—Armed Forces Communi- 
cations Association, Fifth Annual 
Meeting, Drake Hotel, Chicago. 

April 20-21—Southwestern IRE Confer- 
ence, Dallas-Fort Worth Section and 
Student Branch, Southern Methodist 
Univ., Dallas, Texas. 

April 30-May 4— Society of Motion 
Picture and Television Engineers, 
69th Semi-Annual Convention, Hotel 
Statler, New York City. 

May 21-23—Electronic Parts Distribu- 
tors Conference and Show, Stevens 
Hotel, Chicago. 

May 23-24—American Society for Qual- 
ity Control, Fifth Annual Convention, 
Hotel Cleveland, Cleveland, Ohio. 

May 23-25—National Conference on Air- 
borne Electronics, Dayton Section of 
IRE, Dayton Biltmore Hotel, Dayton, 
Ohio. 

June 18-20— American Society for 
Testing Materials, Annual Meeting, 
Atlantic City, N. J. 

June 25-29—AIEE Summer General 
Meeting, Royal York Hotel, Toronto, 
Canada. 

August 29-31 — 7th Annual Pacific 
Electronic - Exhibit, IRE and West 
Coast Electronic Manufacturers 
Assn., Civic Auditorium, San Frat- 
cisco, Calif. 

September 10-14—Instrument Society 
of America, Sixth National Instru- 
ment Conference and Exhibit, Sam 
Houston Coliseum, Houston, Texas. 
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Yes, telephones have changed, and countless develop- 
ments have played a part in electronic progress since the day 
of those old stem winders on the wall. Compactness, engineer- 
ing precision and never-failing dependability are now demanded 
where the only question once was, will it work at all? In meet- 
ing these modern demands of modern electronics for modern 
céramic components, H1-Q has led the way. 

The Hi-Q@ trademark is unquestioned assurance of capaci- 
tors, trimmers, choke coils and wire wound resistors that are 
uniformly dependable in every respect and rigidly meet spec- 
ifications and tolerances. As the leading specialists in the 
ceramic field, Hi-Q has come to be regarded by producers of 
radio, television, communications and other electronic equip- 
ment, as their best source of technical assistance in developing 
new components to meet the special needs of any circuit. Hi-Q 
engineers are at your service any time you see fit to call them. 


JOBBERS—ADDRESS: 740 Belleville Ave., New Bedford, Mass. 


SALES OFFICES: New York, Philadelphia, 
Detroit, Chicago, Los Angeles 


(Illustration Actual Size) 


Ceramic tube of this quick mounting 
capacitor is enclosed in Cadmium 
plated metal case with special end seal 
for protection against humidity and 
temperature changes. Capacity 1500 
mmf + 500 mmf. 


*Trade Mark Registered, U. S. Patent Office 


BETTER 4 WAYS 


A> precision 

© uUNirormity 

@ vEPENDABILITY 
& miniaturization 


PLANTS: Olean, N. Y., Franklinville, N.Y. 
Jessup, Pa., Myrtle Beach, S. C. 


RCA Tube Distributors 2 oa are 
n their territories - - rvice on your 


wee efficient, local se 


ffer you 
ube requirements 
For the best 
RCA quality tubes 
in your locality. — 


t money can buy --- 
ee the RCA Tube Distr 


*RCA’s unPp 
packground, 
to the depen ee: 


RCA gtr oo ae A quality tubes. 


RADIO CORPORATION of AMERICA 


ELECTROW TUBES HARRISON, WN. J. 


Southwestern IRE Meet 


The 1951 Southwestern IRE Confer. 
ence for 1951 will be held on the campus 
of Southern Methodist University jn 
Dallas, Texas, April 20-21. The chair. 
man of the meeting will be Associate 
Professor E. J. O’Brien, of South- 
ern Methodist University. In addition 
to the numerous papers which will be 
presented at this meeting there is to be 
a large engineering exposition where 
many of the latest developments jn 
radio and television will be presented, 

Among the speakers to be heard wil] 
be: Dr. Cornelius Lonezos, National 
Bureau of Standards, Institute of Nu- 
merical Analysis, University of Calif, 
whose subject will be “The Radia- 
tion of a Cylindrical Antenna”; N. Mar. 
chand and M. Leifer, Sylvania Electric 
Products, who will talk on “Modern 
Trends in the Design of Navigation 
Systems”; and Herbert G. Lindner, of 
Coles Signal Laboratories, who will 
speak on “Time Domain Concept of 
Communication”. 


Central Transformer 
Opens in Chicago 


The Central Transformer Company, 
with offices at 910 West Jackson Boule- 
vard, Chicago 7, IIll., has been formed. 
Principals of the company are Morton 
R. Whitman, president, and Lloyd G. 
Shore, secretary-treasurer. Mr. Whit- 
man was formerly chief engineer of 
Thordarson Electric and has been in 
the electronics field as a teacher and 
engineer for the past 10 years. Mr. 
Shore was formerly in charge of Geiger- 
counter production at Radiation Count- 
er Laboratories, a pioneer and leader 
in this field. Mr. Shore has done exten- 
sive development work in the field of 
radiation instruments. 

Central Transformer Company will 
specialize in custom transformer de- 
sign and manufacture, and will provide 
a service, not now available in the in- 
dustry, to equipment designers and 
builders. 


2 


Military To Explain 
Packaging Needs 


Packaging requirements of the armed 
forces will be explained to industry by 
representatives of the Army, the Navy, 
and the Air Force, at the American 
Management Association’s three-day 
national Packaging Conference, April 
17-19, at the Auditorium in Atlantic 
City. 

Speakers from the armed forces who 
will take part in the session on “Mil 
itary Packaging Requirements” will in- 
clude: Colonel John A. Way, U. S. Ait 
Force, Chief, Munitions Board, Pack- 
aging Division; C. K. Royce, Office of 
Naval\Matetial; William D. Long, Chief 
of the Packaging Laboratory, Air Ma- 
terial Command, Wright Field, Dayton, 
Ohio; Captain C. E. Shafer, USAF 
Procurement Division, Headquarters 
Air Material Command, Wright Field. 
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How fo make Oscillograms FAST! 


—SET UP THE CAMERA 
—SNAP THE SHUTTER 
—SEE THE PRINT 


ALL IN 3 MINUTES—or even less 
with the Fairchild-Polaroid® Oscilloscope Camera 


The easiest way is the fastest way when you're photo- 
graphing oscilloscope images with the Fairchild- 


Sot up pecetncngepi-onk ig + ag a ager my "No more darkroom processing! With =e _ yore 
A , it takes only two minutes (less if you’re fast) to set up 

ae hance saan oa acer ays 8 see and snap the picture, one minute to finish a print. Each 

bezel, slip the hood into the ring, then snap the 3% x 4% print records traces exactly one-half life size 

camera into the bayonet lock on the hood. That - to make comparisons easy. 

supporting rod is a safety feature that protects Write for complete data and prices on F-284 Oscilloscope 

both camera and oscilloscope. 


Camera Kit including camera, carrying case, and film. 
Fairchild Camera and Instrument Corporation, 88-06 Van 
Wyck Boulevard, Jamaica 1, N. Y. Dept. 120-14B. 


SPECIFICATIONS 


LENS—Special 75 mm. £/2.8 IMAGE $1ZE—One-half reduction of 
Wollensak Oscillo-anastigmat. scope image. 

SHUTTER—Wollensak Alphax; WRITING SPEED—to 1 in/usec at 
speeds 1/25 sec. to 1/100 sec., only 3000V accelerating potential; 
“time,” and “bulb.” higher speeds at higher voltages. 


DIMENSIONS—Camera, 10% x 5% 


FOCUS—Fixed (approx. 8 in.) x 6% in.; hood, 11 in. length, 7% 


in. dia.; adapter, 2 in. width, 
PICTURE SIZE—31% x 4% in. 6% in. max. dia. 
(2 or more images per print; 
16 exposures per roll of film.) WEIGHT—Complete, 7% Ib. 


Pull the tab to finish exposed print. Typical of the work 


After a snap of the shutter, the exposure is made ee in aie ae 
- - 7 camera is this 314 x 
and you're ready to finish the print. If you want 414 print of 35-milli- 
two exposures, it’s easy to move the camera body second single-sweep 
down and make a second exposure. To finish the transient—one of a 
print, you merely pull tab at back of camera. series of accelerome- 
ter-output recordings 
that made possible the 


completion of nine 
recorded “drop-tests” 
in 40 minutes, 


Remove the finished print. A minute after : 
‘._ you’ve pulled the tab, the finished print is ready R ( 

\ for evaluation. Just open the camera back and 

! there it is. An easy job; but you have a photo- : 


graphically accurate record of the trace in less CREO TEONT RECORDING CAMERAS 


time than you could sketch it from memory. 
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‘American 
Beauty 


SOLDERING IRONS 


for PRODUCTION JOBS 
LARGE or smatl 


For descriptive catalog pages write Dept. S-2 


AMERICAN ELECTRICAL HEATER CO. 


DETR Ot 2, MICH. 


IRE New Products 
(Continued from page 47) 


Capacitor 


A new series of “Discap” ceramic ga. 
pacitors developed for use when a more 
stable capacity is required for coupling 


and by-passing .in filter networks. The 
actual capacity change from the capacity 
at 25°C is only +3%. The capacity logs 
at 55°C is —39%. Type D Discaps are 
available in capacities between 150 mmf 
to 2000 mmf and tolerances of +10% and 
20%.—Radio Materials Corp., 1708 Bel. 
mont Ave., Chicago 13, Ill.—TELE-TECH 


Selenium Rectifiers 


Three new selenium rectifiers have 
been developed. They are known as 
types 16Y2, 8Y1, and 16Y1, and have 


cells which are one-half inch square— 
Radio Receptor Co., Inc., Seletron Ree-. 
tifier Div., 251 West 19th St., New York, 
N. Y.—TELE-TECH 


Capacitor 


A new line of capacitors include mini- 
ature and sub-miniature types has been 
developed, featuring special coatings and 
constructions. Miniature stand-offs, high 
frequency units, and the molded plate 
capacitor are among the company’s lat- 
est developments.—Mueon Corp. 9 St. 
Francis St., Newark 5, N. J.—TELE- 
TECH 


Grid Dip Meter 


In addition to having an individually 
hand calibrated direct reading dial the 
new model 90662 grid dip meter has an 


ss 


extended frequency range to cover in 
entire spectrum from 220 KC to 300 MY 
Included with the new grid: dip meter 
also a remote probe for coupling - 
extremely small and normally inact. 
sible places.—James Millen Mfg. 
Malden, Mass.—TELE-TECH 


Capacitors 


Type PG “Glasseal’ miniature on $8 
capacitors are assembled in metal tu 
with glass-metal terminals. They vi 
fully meét the most exacting demam 
of high vacuum, high pressure, temper 
ture cycling, immersion cycling an he 
rosion, tests. Rated ranges are: *0 
perature, —55° to +125°C; Capacitan 
.001 mfd. to 1.0 mfd.; Voltage, 100 to) 
volts de operating.—Pyramid E 
Co., 1445 Hudson Bilvd., North 
N. J.—TELE-TECH 
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Production of GLOBAR brand ceramic re- continue to do so in every way that does 
sistors is being directed to manufacturers of not affect defense production. 

defense equipment in ever-increasing quan- 
tities. These manufacturers must, necessarily, 
ieteive first priority if they are to produce 
mitically needed equipment during this 
national emergency. 


The unique characteristics of GLOBAR fe- 
sistors have resulted in many improvements 
in circuit designs. Whether you are produc- 
ing defense or civilian equipment, it will pay 
you to investigate the many types available. 
However, our productive capacity is such Our complete co-operation is assured. Write 
that we are able to meet most needs of Dept. T-41, The Carborundum Company, 
producers of civilian equipment—and will GLOBAR Division, Niagara Falls, New York. 


GLOBAR ceramic Resistors 


2y CARBORUNDUM 


"Carborund::m” and "'Globar” are registered trademarks which indicate manufacture by The Carborundum Company, Niagara Falls, N. Y- 
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How to eliminate set screws and 
rivets with Rollpin self-locking fasteners 


Now put real fastener economy into your 
assembly procedure. With Rollpin metal fas- 
teners as replacements you can eliminate 
many rivet and set screw applications and 
avoid the peening or threading operations 
which they require. One stroke of a press 
sets a Rollpin firmly in place, flush with the 
face of your assembly. This means real sav- 
ings to you in costs and time. 

It will pay you to investigate Rollpins for 
your product as a cost saving replacement 
for steel fastening pins, pivot or hinge pins, 
clevis pins, cotter keys, locating dowels, or 
shafts. 


fes 


Ze hh) 
/ = 


- 4 


ELASTIC STOP NUT C 


Rollpins exceed the shear strength of cold- 
rolled pins — are easily adapted to jig assem- 
bly or automatic hopper-fed presses. They 
provide a firm vibration-proof fit until de- 
liberately removed with a pin punch... and 
since Rollpins do not enlarge the hole, the 
same pin can be re-inserted with a hammer! 

For details on Rollpins, write to Elastic 
Stop Nut Corporation of America, 2330 Vaux- 


hall Road, Union, New Jersey. 


ed 


ORPORATION 


OF AMERICA 


Rolipin acts as guide shaft for 
spring-loaded relay contacts. Sim- 
ply inserted .. . riveting operation 
eliminated . . . it outwears pre- 
vious brass rivet by ten times. 


Rollpins replace set screws for 
pinning pulleys to shafts 
tapping operation is avoided and 
Rolipin holds tight against vibra- 
tion until deliberately removed. 


Rollpins are supplied to specified 
lengths with chamfered ends. 
Available from stock in diameters 
from 5/64” to V2’ in Carbon and 
Stainless Steels. 


. Hole 


Civil Defense 
(Continued from page 3°) 


lay but is much higher th:n any 
noise pulses which might override 
the filter circuits. 

An illustration of a frequency ge. 
lective relay appears in Fig. 4, 4 
“Q” of 250 is not unduly hard to ob. 
tain. For mechanical reasons the 
reed should be designed to have its 
tolerance fall on the lower side of the 
critical frequency. Similar reasoning 
dictates that about 5/32 of an inch 
should be the spacing between the 
reed and its contact to prevent noise 
actuation, and hence false signalling, 

The question of a suitable selection 
of code groups and frequencies for 
operation of such a selective calling 
device is involved and should be de- 
cided immediately by the Office of 
Civilian Defense; up to the time of 
writing the decision had not been 
made, although comprehensive rec- 
ommendations have already been 
made to the office. 

Assuming that the frequency band 
20 to 40 cps is used, with a channel 
width of 2 cps, there will be avail- 
able ten channels for signalling. 
Thus, for example, 30 cps might be 
YELLOW, 32 cps RED, and 34 cps 
WHITE warnings. A call on any one 
of these frequencies would alert the 
defense parties at the desired level, 
and the public need not be frightened 
by recurring YELLOW warnings 
which never become RED. This is a 
simple: application, of course, and in 
actual operational use different fre- 
quencies would serve different public 
defense units. Because of the limit 
of ten channels it might be necessary 
to go further in the coding by diplex- 
ing the frequency selective relays, 
and arranging for, say, hospitals to 
respond to 36 cps, and emergency 
ambulance services to 36 cps followed 
by 30 cps, etc. Obviously any num- 
ber of combinations can be produced 
according to the need. But until 
some definite action is taken by the 
proper authorities manufacturers 
cannot proceed any further with the 
design and production of such equlp 
ment. 

An ingenious internal siren effec 
is provided in the receiver unit 
Fig. 3 by the use of feedback fro 
the loudspeaker voice coil to the fits 
audio stage. When the “on” rela 
closes oscillation occurs in this (i! 
cuit, and is varied in frequency ) 
the neon glow lamp. This produces! 
“warbling” tone whose frequen¢ 
and rate of change is dependent ¢ 
the circuit constants and componel 
arrangement. 

This siren is an optional featur 
for it will be obvious that it 
equally feasible to provide an ext 
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ARC 


oLE-T 


COST OF 
PRODUCTION 


In the price of the El-Menco 
capacitor, the cost of materials is small 
few materials are used. It’s the know-how 4 


MATERIALS | 


putting these minute quantities of materials 
together that really counts. 


Tiny as it is, the El-Menco CM-15 high-capacity 
, @ fixed mica condenser exceeds the strict requirements of 
the Army and Navy. It is tested for dielectric strength at 


double its working voltage before leaving the factory — 


CM-15 MINIATURE CAPACITOR 


Actual Size 9/32” x 1/2” x 3/16” 
For Television, Radio and other Electronic 


+ lor insulation resistance and capacity value. You can 


“ dlways depend on this mighty midget — even under the Applications. 

cy 2 mmf. to 420 mmf. cap. at 500v DCw. 

elm Most critical operating conditions and climate extremes. 2 mmf. to 525 mmf. cap. at 300v DCw. 

# Temp. Co-efficient + 50 parts per million 
e 


per degree C for most 


fl ALWAYS SPECIFY capacity values. 


6-dot color coded. 


of 6EL-MENCO CAPACITORS ‘ 
THE ELECTRO MOTIVE MFG. CO., Inc. 


fecl WILLIMANTIC CONNECTICUT 


ro Write on your firm letterhead for 


Catalog and Samples. il 
ell MOLDED MICA MICA TRIMMER 


CAPACITORS 


A FORE’SN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION. 
RCO ECTRONICS, INC. 103 Lafayette St. New York, N. ¥—Sole Agent for Jobbers and Distributors in U.S. and Canada 
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@ QUALITY 

@ LOW COST 

@ LONG LIFE 

@ DEPENDABILITY 


Alert to the changing demands of the 
TV and Radio industry, RAYPAR is 
right in step with the latest electronic 
developments and production methods. 
Components constructed by RAYPAR 
to your specifications are consistent 
in performance and dependability. 
RAYPAR products meet with Under- 
writers approval. We have a complete 
line of flyback transformers, with any 
type core, all types of cathode ray tube 
socket assemblies with wiring har- 
nesses, high voltage rectifier tube sock- 
ets and RAYPAR'’S one piece construc- 
tion innerlock connector. Our RAYPAR 
family knows that, “Production and 
precision go hand in hand.” 
Contact us about your special needs. 


neorhoraled 


7800-10 WEST ADDISON STREET e CHICAGO, ILLINOIS 


We Have in Stock For Sale 
ARMY AND NAVY RADIO COMMUNICATION EQUIPMENT 
AIRCRAFT AND GROUND TYPES 


AIRCRAFT RADAR EQUIPMENTS 


RADAR TEST INSTRUMENTS 


SEND US YOUR REQUIREMENTS — BELOW IS A PARTIAL 
LISTING OF OUR STOCK 


NSMITTERS RECVR.-TRANS. RECEIVERS 
4/APS-2 R-8/ARN-8 
R-10DB 


bo 


we 


bono cesT bo 


APT-5 RT-48A/TPX-1 
ee porn ger® eeeonseee 
RBO AMPLIFIER % % s 
ee EQUIPMENT ° PP-4/APQ-2 ID-30/APS-2 
PP-72/APQ-7 ID-41/APQ-13 
PRICES UPON REQUEST RA-43 ; ID-44/APS-13 
LERU LABORATORIES, Inc. 
360 BLEECKER STREET, NEW YORK 14, N. Y. 
ORegon 5-3525-6 
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contact on the relay which wiIl cloge 
a bell, or other warning device cir. 
cuit when an alarm is received, 
However, by making use of the feeq. 
back feature of the receiver itself 
economy in components is effected 
and a distinctive warning signal js 
obtained. 

If the receiver is operating, either 
muted, or with a broadcast program 
audible, reception of a suitable sub. 
audible tone will close the relay and 
sound the siren. The “Alert-Receiye” 
switch is then thrown to the “re. 
ceive” position and the message re. 
ceived. After transmission of the 
message, the “off” signal is trans- 
mitted; this causes the siren to 
sound. To silence it the operator 
‘must place the switch in the “alert” 
position ready for the next call. 

In general, sub-audible tones have 
been chosen rather than the much 
stressed sub-carrier system popular 
today in some FM systems because 
most telephone lines will transmit 
such frequencies without special at- 
tention, whereas the 20 kc signals of 
the sub-carrier and “controlled” sig- 
nal systems require special high fre- 
quency equalization to pass such 
frequencies without excessive atten- 
uation. 

Although no decisions on policy 
have yet been made by the military, 
it will be quite apparent that it 
would not be in the public interest 
to silence broadcast stations in time 
of emergency. Therefore control and 
communication equipment of this 
type is certain to be required. The 
public has been conditioned for so 
long to rely on radio for its current 
information that any cessation of 
such a service in time of enemy op- 
erations would have an extremely 
demoralizing effect on the popula- 
tion. This is particularly so in the 
United States and Canada for in no 
other countries are to be found as 
many stations serving purely local 
areas. Even assuming that it was 
considered necessary to silence 4 
local station, the last signal trans- 
mitted by it could be the code to 
activate the defense receivers. 

Acknowledgment is made to Mr. 
Arthur F. Van Dyck of RCA Lab- 
oratories for his assistance in pre 
paring this article. 


1. Small Town. Mobile FM Operation, Eugene 
Cook, TELE-TECH, Feb. 1950. 


Output Balancing 
of Synchronizing Generators 


In the “Cues for Broadcasters” se 
tion.of the March issue, “Output Bal 
ancing of Synchronizing Generators 
appeared. The author, C. J. Auditoré 
says that J. S. Schaller of NBC Eng? 
neering Maintenance should be credi 
with originating the idea. 
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HEN you can show a customer that 

your product is safer to use than your 
competitor’s, you’ve got a big start toward 
clinching the sale. 


General Electric miniature lamps can add 
extra safety and utility to your product. As 
indicator lights, they can be used to tell 
whether current is on or off, to flash a warn- 
ing of high temperature or voltage. Used as 
dial lights, they make it easier for operators 
to read dials and gauges quickly, help spot 
trouble before it happens. 


Little lamps flash warnings—prevent accidents 


Plan now to design greater safety and 
utility into your product with General Elec- 
tric miniature lamps. They’re available in 
both filament and neon glow, in many types 
and sizes. You’re always sure of long, de- 
pendable service from G-E lamps because 
General Electric Lamp 
research is always at 
work to make G-E lamps 
Stay Brighter Longer. 
Lamp Department, Gen- 
eral Electric Co., Nela 


LAMPS 


Park, Cleveland12,Ohio. 


You can put your confidence in — 


GENERAL @@) ELECTRIC 
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FIXED RESISTORS 
(3s-, l= and 2-watts) 


VARIABLE RESISTORS 


S 
N/ CERAMAG® (FERRITE) CORES 
Ss rf 


LINE AND SLIDE SWITCHES 


GA CAPACITORS 


wNEW CATALOG 
\ 


Your request (on company 
stationery) will bring you this new 
42-page catalog containing latest 
data on the complete line of 
standard Stackpole electronic components 
plus helpful engineering data. 
Ask for Catalog RC-8. 


Critical Raw Materials 
(Continued from page 3'}) 


netic speaker designs in which ease 
an increase in copper consumption 
of about 1 lb. per field coil would be 
required. - Electrostatically focugeg 
cathode ray tubes will of course elim. 
inate focus magnet requirements, al- 
though manufacturing costs per in- 
strument will rise somewhat with 
such tubes. 

To conserve copper, power trans- 
former shorting bands originally 
specified to be 40 mils thick and 2 in. 
wide will now only be 20 mils thick. 
Hook-up wire has been reduced in 
gauge from 22 to 24. Copper clad 
steel wire instead of copper wire will 
be used on wire-wound resistors and 
chokes, and may also be employed as 
300-ohm transmission line in TV in- 
stallations. Gauge of 300-ohm trans- 
mission line has been reduced so that 
7 strands of No. 30 instead of No. 
28 will yield a 234 ft. length per ]b. 
of copper as contrasted to the stand- 
ard 147.5 ft. In coaxial transmission 
line systems, tests are being con- 
ducted to replace the copper braid 
shield with thin aluminum foil 
sheath. This cable now uses 22.5 lbs. 
of copper per 1000 ft. and 20 lbs. are 
in the sheath. The new coaxial will 
contain only 2.5 lbs. of copper and 
34 lbs. of aluminum per 1000 ft. 

To conserve nickel, a new material 
known as S881 is being produced for 
application as a new plate (anode) 
material. This raw material, carbon- 
ized nickel-plated steel strip, is a 
substitute for pure nickel. Nickel- 
plated iron wire, Nipron, is being 
used in the manufacture of receiv- 
ing tubes as a substitute material for 
copper grid side rods. 

The conservation program is also 
being followed through to the instal- 
lation of a TV receiver in the pul- 
chaser’s home. Savings here are ef- 
fected primarily by using smaller 
amounts of material through careful 
location of the receiver with respect 
to the outside antenna, using smaller 
antenna mounting masts, lighter 
gauge masts, lighter gauge aluml- 
num antenna elements, and by the 
substitution of steel for aluminum 
wherever possible. 

Philco calls their newly-designed 
chassis a “performance-conservation 
receiver. In Washington, early In 
February, key officials in Military 
and Defense Production were shown 
the results of a two-year engineering 
program to reduce to a minimum 
the amounts of critical materials 
used in the television sets. —_ 

The substantial savings of critica 
materials in the new TV sect are 
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follows: aluminum 68%, alnico No. 
5 100%, silicon steel (power and low 
frequency transformer cores) 58%, 
copper 26% net, ferrite (high fre- 
quency transformer cores) 51%, 
nickel 15%, as well as savings in 
brass and cadmium for plating. 
Various government production ad- 
ministrators, after seeing the results 
of Philco’s conservation developments 
were well pleased, not only with the 
savings in materials but with the 
willingness to make these develop- 
ments available to the entire indus- 
. try. 

To demonstrate that the perfor- 
mance of the conservation model 


equalled that of the present standard 


TV receiver, a side-by-side compari- 
son of picture quality was made. 
Many attending the showing for the 
press guessed wrong when asked 
which ‘set was the conservation 
model. The test of the effect of low 
line-voltage (90 V.) revealed that 
the new model, with electrostatic 
focusing, remained in focus better 
than the current model. It is claimed 
that in areas of difficult reception 
the new model is superior. 

The new set will cost approximate- 
ly the same as the present set be- 
cause, while there are savings on 
some materials, the electrostatic (ES) 


SELENIUM 


Invaluable for 


@ 
TESTING for 


of rheostat contro! saturable reactor. 
A.C. INPUT: 220 volts, 3 phase, 60 cycles. 


load current. 
40°C. 
second. 


150 Ibs. 


MODEL A (D.C. Ripple 12%) 
MODEL B (D.C. Ripple 3%) 


REGULATION: Plus or minus 4% from 0 to full 
AMBIENT TEMPERATURE: Designed to operate at 
CONVECTION COOLED: Speed of response: 0.4 


SIZE: 18” x 14” x 15”. Aluminum cabinet. Wot. 


NET PRICES, F.O.B. COLLEGE POINT 


Portable 


RECTIFIER 


POWER SUPPLY 


for INDUSTRIAL, GOVERNMENT, 
ELECTRONIC and RESEARCH LABORATORIES 


PRODUCTION LINE TESTING 


BROADCASTING & COMMUNICATIONS 
RELAY RACK MOUNTING UNITS 


SELENIUM RECTIFIER 
FULL WAVE e SIX PHASE 


D.C. OUTPUT: 24 to 32 volts, 30 amperes. Con- 
tinuously variable from 24 to 32 volts by means 


PORTABLE © WITH HANDLES 


Furnished complete with voltmeter, 
ammeter, 6 ft. 3 phase cord and 
locking plug, D.C. circuit breaker, 
A.C. fuses, on/off switch, pilot 
light. 


Also Available in 

KIT FORM for SCHOOLS! 
MODEL C. Complete kit of parts, 
furnished with easy-to-read sche- 
matic diagrams and wiring instruc- 
tions, Easily assembled. 


RICHARDSON-ALLEN 


CORN 


MANUFACTURERS @ RESEARCH ond DEVELOPMENT ENGINEERS 
Rectifiers - Switches - Electronic Timers - 
116-15 FIFTEENTH AVENUE * COLLEGE POINT, L. I., 


Solenoids 
N. Y. 


Oscillators - 


tube costs more to build than the 
magnetically-focused tube. The ag. 
sembly time is about the same on th 
two models. The new chassis will be 
offered with 17” and 20” picture 
tubes. 

Material savings are effected by: 


1. Electrostatic Focused Picture 
Tube. This eliminates the Alni¢o 
(cobalt) permanent magnet or the 
copper coil for electromagnetic fo. 
cusing. 


2. New Deflecting Circuits. These 
use lower plate voltage, a smaller 
horizontal transformer. These are 
made possible by Philco’s develop. 
ment of a new tube, 6V3, a diode 
damper. Elimination of copper and 
ferrite in width and linearity coils 
results from the use of a circuit in 
which width control is accomplished 
by resistance variation. 


3. New Power Supply. The heavy 
power transformer is replaced by 
selenium rectifiers in a voltage-doub- 
ling circuit (plus a small filament 
heater transformer), thus saving 
silicon steel and copper. The weight 
of the entire set has been reduced 
more than 12 pounds. 

What effect on performance would 
these changes be likely to produce? 
The change to ES focusing in the 
picture tube should involve no change 
in picture quality, but the more com- 
plicated gun would cause the tube to 
be slightly more expensive. Good de- 
flecting circuit performance is as 
sured by the use of the new Phileo 
tube, 6V3. The replacement of the 
power transformer by voltage-doub- 
ling rectifiers, a scheme in use for 
some time by other manufacturers, 
means that the plate voltage supplied 
to the chassis has been reduced from 
320 to 250 volts, which causes no 
difficulty. 

Fig. 1 shows the savings of ma- 
terials in various parts of the chassis. 

Similar savings are accomplished 
in Philco’s new model of phono- 
graph, for instance: aluminum 100%, 
brass 100%, phosphor bronze 100%, 
stainless steel 50% and zinc 83.5%. 

Had the entire TV industry fol- 
lowed a conservation plan, such as 
that outlined, the savings for the 
year 1950 would have been: alumi- 
num 2100 tons, cobalt 440 tons, cop- 
per 4600 tons,- ferrite 2950 tons, 
nickel 224 tons and silicon steel 27,- 
600 tons. These figures allow the 
conservation program to be viewed 
in its true perspective. 


WCAU Radio-TV Center 


Foundations have been completed for 
the new, 100,000 square foot radio ane H 
television center which WCAU is ere 
ing on a 10-acre site outside Philade 
phia’s business district. 
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4W20000A 


Water-Cooled Power Tetrode 


20 kw. peak sync. output 
5-Mc bandwidth up thru 216 Mc. © 


TYPE 4W20000A POWER TETRODE 
CLASS-B LINEAR AMPLIFIER—TELEVISION SERVICE 
TYPICAL OPERATION (Per tube, 5-Mc. Bandwidth, 216 Mc.) 
Peak Synchronizing Level 

Load Impedance - - : 

Effective Length of Plate Line 

D-C Plate Voltage ie 
D-C Plate Current eins 

D-C Screen Voltage - - 

D-C Screen Current - - 

DC- Grid Voltage . : - - 
Peak R-F Grid Input Voltage (approx.) 
Plate Power Input - - - : 
Plate Dissipation - - - . - 
Plate Power Output - . - - 


400 Ohms 
Quarter Wave 


485 Volts 
39.1 Kw. 
19.0 Kw. 
20.1 Kw. 


6. 5.80458 - 83:6 & O2 
iw ver ae om ee ee ee 
‘ ‘ ’ ’ ’ ‘ . , , ' ’ 
e 6-H.00 7-4. 8: ¢ oes 


For the practical approach to high-power TV through channel 13, 
here is the tube . . . the new Eimac 4W20000A power tetrode. 


Screen Grid 
Among the features of the 4W20000A are a unipotential cathode ms 
of thoriated tungsten heated by electron bombardment, a water- 


cooled anode rated at 20 kw dissipation, and coaxially arranged 
terminals. 


Control Grid 


Cathode 


° Heater 
This new tube's potential applications are not limited to TV service. — 


Data on typical operation in class-C telegraphy or FM telephony 
as well as class-B linear TV amplifier service are included in a 
comprehensive data sheet . . . available for the asking. 


Eitel-McCullough, Inc. 


Sean Bruno, California 
Expor: Agents: Frazar & Hansen, 30! Clay St., San Francisco, California 


‘ the 4W20000A is another 


‘imac contribution to electronic progress 
SI BTIETECH + April, 1951 


TV Test Equipment 


Century's 2000 watt (Continued from page 32) ; 


omit a spot frequency check of the 
i-f coils because these preliminary 
high light output with adjustments may be made when usi 


externally operated the i-f sweep signal generator. 


Lekolite combines 


ee manufacturers, unwilling to 
controls for precision their production depend too 
shaping and focusing ‘| upon the availability of high 
trained personnel, prefer the two 
position i-f test as outlined in Fig, 3, 
of the many engineered Since most test signals can be pro- 
units shown in Century's duced interchangeably from indi- 
Ry vidual or centralized signal gener. 
TV Lighting Catalog ating equipment, the advantages of 
individual signal generators lie main- 
ly in low initial cost, simple installa- 
tion problems, and their adaptability 
to many types of production layouts. 
In addition, many voices in the in- 
dustry stress the reliability of these 
generators, particularly in r-f tests. 
In some plants where central sig- 
nal generating systems are used, in- 
' dividual signal sources are neverthe- 
1 less maintained and used in the line 
CENTURY 4 from time to time so that in the 
event of failure of the central 
sources, partial production at least 
may be maintained. : 
Grouping together those manufac- 
turers who use little or no, central 
signal generating equipment, costs 
for production test equipment aver- 
age $15,000 per 100 sets daily. Those 
plants depending mainly upon central 
sources for the majority of their 
test signals use $20,000 worth of test 
equipment, per 100 receivers. The 
semi-centralized plants come in be- 
CENTURY LIGHTING, INC., tween these two figures, — 
$16,500 in test equipment costs for 
521 WEST 43RD STREET, Se nuke 
NEW YORK 18 The total cost of test equipment 
among those TV manufacturers 
626 NORTH ROBERTSON studied was $1,116,000 for produc- 
BOULEVARD, tion facilities—plus $217,000 for 
laboratory and quality control equip- 
ment—or a total of $1,333,000 for a 
production of 6700 TV_ receivers 
daily. Projecting these figures on 
the present production of 7-million 
sets for 1950, we find that the total 
ne Settler Cocls investment of the industry for test 
: equipment in TV receiver manufac: 
FOR QUALITY APPLICATION ; ture is approximately $6,500,000! 
Every plant devotes some test 
Precision made coil assemblies to meet rigid cus- equipment to Quality Control, Incom- 
tomer or Military Specifications. Special assemblies § } ing Material checks, and in many 
designed for any application. | cases also maintains Laboratory fa- 
; cilities devoted to improving TV pro 
duction. (Research and circuit de- 
a Mee sign equipment has not been included 
stimates or quotes given im- . See 
We have complete test equipment mediately to help you make in these statistics. ) es 
and facilities for all Electronic Sub- Government Bids. Test equipment for these a 
saab ik, such as Q-meters, Bridges, W1¢e 
Range. Oscilloscopes, Lab 
; Power Supplies, Decade Poxes, &% 
FUGLE-MILLER Laboratories MAIN STREET | 510 cis high-cost, precision it- 
METUCHEN, NEW JERSEY METUCHEN 6-2245 | struments. A group of such equip 


of the beam ... just one 


LOS ANGELES 46 


Hermetically sealed coils, reactors, chokes, Vacuum- 
pressure impregnation for any type. 
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Bell Telephone Company craftsman 
wraps a wire to complete a connection. 
Wire is inserted into the nozzle and 
a rotating spindle whips it around 
terminals. 


Close-up of connection made with new 
tool—neat, tight windings. 


I+ vorsn’r take long to wrap a wire around a terminal 
and snip off the end. But hundreds of millions of such con- 
nections are being made each year to keep up with America’s 
growing demand for telephone service. 


Now this job is done much more efficiently with a new wire 
wrapping tool invented at Bell Telephone Laboratories. This 
“gun” whirls wire tightly around terminals before solder is 
applied. The connection is better and there is no excess 
wire to be clipped off — perhaps to drop among a maze of 
connections and cause trouble later. 


The new tool is being developed in different forms for 
specialized uses. The hand-operated wrapper in the illustration 
is for the telephone man’s tool kit. Power-driven wrappers 
developed by Western Electric, manufacturing unit of the Bell 
System, are speeding the production of telephone equipment. 
The gun’s small nozzle reaches where fingers couldn’t — a big 
advantage these days when efforts are being made to produce 
telephone system parts smaller as well as better. 


Bell Telephone Laboratories scientists devise many special 
tools that help your telephone system to keep pace with service 
demands economically — keeping your telephone service one 
of today’s best bargains. 


BE_.L TELEPHONE LABORATORIES 


WORKIN: 
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CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 


THE 


di-acro NOTCHER 


Duplicates Precision Notches 
WITHOUT DIES! 


The new precision D1-Acro Notcher 
eliminates the need for punch press and 
dies on many production notching op- 
erations. It is also ideal for experimental 
work as it can be quickly adjusted for 
» any size'or shape notch. Many straight 
‘shearing operations can also be per- 
formed with this flexible unit. 

CUTS CLEAN—NO BURRS OR 


ROUGH EDGES 


The powerful D1-Acro Notcher has an exclusive roller bearing cam design 
which provides a tremendous pressure with a small amount of effort. The 
precision-ground Vee-shaped ram and blades of alloy tool steel assure 
clean cuts and permanent accuracy. 


LARGE CAPACITY. The D1-Acro Notcher cuts 90° notches up to 6” by 6” 
in 16 gauge steel in one operation. Larger notches, and wider or narrower 
angles, can also be obtained. 

SEND FOR 40-PAGE CATALOG. Gives full information on all six 

“DrE-LEss DUPLICATING” production boosters—D1-Acro Benders, 


Brakes, Shears, Rod Parters, Punches, Notchers—with many ex- 
amples of accurately duplicated parts. 


DI-ACRO is pronounced “DIE-ACK-RO” 


Sacro Figen ONEIL-IRWIN me6.Co. 


PRODUCTION EXAMPLES (QM es 
5S Duru 348 EIGHTH AVENUE, LAKE CITY, MINN. 


DEFLECTION 
YOKES... 


and electronic 
components 


If it's dependable, it's TEL- 
RAD . . . now manufactur- 
ing Deflection Yokes to ex- 
acting specifications for the 
finest manufacturers. 


We are equipped and experienced ... 
keyed to supply military and manufactur- 
ing operations with dependable electronic 
components. 

asses 


ee sacilities for ‘ 


ou : 
+ contract work are in ‘ 
vited. 


eoneesest 


. C0., Inc. 
RADIO and TELEVISION COMPONENTS 
1915 N. Clybourn Ave. Chicago 14, Ill. 


ments therefore can amoun: to a 
substantial portion of the toial test 
equipment used in a plant. 

Among the manufacturers studied, 
there is a range of 3.6% to 36.2% 
of total test equipment (dollar value) 
devoted to Quality Control, Incoming 
Materials checks and Laboratory pur. 
poses. The average for all plants js 
16% of total test equipment being 
used for Laboratory and Quality Con. 
trol. However, the smaller plants 
(under 500 sets daily output) devote 
an average of 27.8% of their entire 
testing facilities to laboratory equip. 
ment, while the larger plants (above 
500 sets daily output) devote only 
15.5% on an average to such equip- 
ment. This disparity may be due to 
the fact that very large plants often 
possess entirely separate Laboratory 
Divisions (which are not included in 
this survey), or may in some cases 
prefer to ignore development work 
entirely, devoting all their facilities 
to production. 

One of the major differences of 
opinion among TV receiver plant 
owners and engineers today is the 
question of whether to use central 
or locally situated test signal equip- 
ment. The question seems more a 
matter of engineering philosophy 
than measured fact, because there 
exist vigorous, authoritative pro- 
ponents of both opinions, who are 
more eager to cite chapter and verse 
to substantiate their position. In 
practice, fully half the TV manufac- 
turers, running from the smallest to 
the largest, have little or no central 
signal equipment. This percentage 
will diminish in the future as many 
of these plants plan to acquire Mono- 
scope Cameras and associated equip- 
ment (now that test patterns occupy 
an increasingly smaller percentage 
of TV broadcast time). Plants hav- 
ing fully centralized systems are in 
the minority representing only one 
fourth the manufacturers, although 
they account for 30% of set output. 

Opponents of the centralized sys- 
tem claim lower equipment costs for 
their test methods, and this claim 
seems to be substantiated by fact 
since the average test equipment 
costs for locally generated signals 
ran on the average of 75% the cost 
for centrally equipped plants. It 
should be noted, however, that there 
are numerous other factors influ- 
encing the cost of setting up a plant, 
and that there are many plants where 
the costs of equipment for a locally 
generated test signal set-up are high- 
er than for their like-sized competi: 
tor using a central signal generating 
system. : 

Excellent receivers are being pre 
duced with all types of testing Pro 
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The new G-R Type 1303-A Two-Signal Audio Gener- 
ator supplies signals by the beat-frequency method. 
Three oscillators and three mixers are used to provide a 
number of output-signal combinations. The output of 
the mixers are combined in a linear adding network and 
then amplified through a very low-distortion power 
amplifier. The output from the amplifier is fed into a 
600-ohm attenuator system, with a voltmeter to monitor 
the level at the input of the attenuator. The harmonic 
content and inter-modulation products in the final out- 
put are at a very low level. High stability of voltage and 
frequency are provided. The frequency drift from cold 
is only a few cycles. 


This A-F Signal Generator will supply 
the following signals: 


* A single low-distortion sinusoidal voltage, adjustable 
Mirequency from 20 cycles to 40 kilocycles, in two ranges. 


¢ Two low-distortion sinusoidal voltages, each sepa- 
tately adjustable, one to 20 ke and the other to 10 kc. 


* Two low-distortion sinusoidal voltages with fixed 


Write for Complete Information 


GENERAL RADIO COMPANY 


90 West St., New York 6 
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920 S. Michigan Ave., Chicago 5 


difference in frequency maintained between them as 
the frequency of one is varied. The fixed difference fre- 
quency is adjustable up to 10 kc, and the lower of the 
two frequencies is adjustable up to 20 kc. 


The output is continuously adjustable and is calibrated 
both in volts and in db with respect to 1 mw into 600 
ohms. The frequency calibration can be standardized 
within one cycle at any time. Its accuracy is + (1% + 
0.5 cycle). 


This generator is an excellent and versatile signal source for 
the three standard non-linear distortion tests: 


1. The widely used harmonic distortion test. 


2. The intermodulation method that evaluates distor- 
tion in terms of the resultant modulation of a high- 
frequency tone by a low-frequency tone. 


3. The difference-frequency intermodulation test, which 
evaluates distortion in terms of the amplitude of the 
difference-frequency components produced by inter- 
modulation of two sinusoidal test signals of equal 
amplitude. 


ft 


Cambridge 33 


Jy 


Massachusetts 


1000 N. Seward St., Los Angeles 


Lengths from 2" to 30” 
Inside Perimeters, .450” to-25” 


PARAMOUNT Paper Tubes facilitate coil wind- 
ing—insure coil accuracy and stability. Proved 
by use, they have become standard with leading 
manufacturers of electrical, radio and electronic 
products. Here you are sure to obtain the exact 
size and shape you need for coil forms and other 
uses...from stock arbors, or specially engi- 
neered to your specifications. Hi-Déelectric. Hi- 
Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. 
Tolerances plus or minus .002” @ Also Shellac 
Bonded Kraft Paper Tubes for absolute mois- 
ture resistance. 


PARAMOUNT PAPER TUBE CORP. 


615 LAFAYETTE ST., FORT WAYNE, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


INSULATION 


FORMVAR © FORMEX ¢ ENAMEL 


cieaw IN SECOND 


svar = | 


3. WIPE CLEAN. 


1. DIP WIRE in 2. WITHDRAW : a 
X-VAR for 3 and watch coat- ne oe ace p 
seconds. ing disintegrate. seconds. 


X-VAR is non-corrosive, non-creeping —leaves wire ready for 
soldering. Now in use by leading manufacturers of electrical 
products. Write for FREE SAMPLE for testing. . 


FIDELITY CHEMICAL PRODUCTS CORP. 
475 Frelinghuysen Avenue, Newark 5, New Jersey 


cedures and equipment, as each 
plant’s engineering departmen: dis. 
covers through experience thos« test 
methods which best suit their own 
production requirements. And as de- 
fense shortages have their effect 
upon receiver design, new testing 
procedures and test equipment wil] 
undoubtedly be forthcoming. Such 
a record represents a tremendous in- 
vestment in time and inventive abil- 
ity, as well as the buildings and tools 
needed to produce such a huge out- 
put—a capital investment of which 
the test equipment alone is con- 
servatively estimated at 16.5 million 
dollars. 

See first article of this series in 
TELE-TECH, Sept., 1950, page 34, 


TV Receiver Operation 
(Continued from page 49) 


undesirable coupling from the for- 
mer to the latter. Since the bypass 
capacitors must have short lead 
lengths, the physical location of the 
bypass points is limited to the peri- 
phery of the sub-assembly. Some de- 
gree of success has been obtained, 
however, because although circulat- 
ing tank currents flow through the 
B minus bus (sub-chassis), the bus 
itself presents an exceedingly low 
impedance to i-f currents, preventing 
any appreciable potential difference 
from being developed across it. 

The use of a thin layer of bakelite 
or other insulating material between 
the main chassis and a B minus 
metal sheet has been suggested for 
television i-f amplifier strips. The 
insulating layer need be no thicker 
than that required to meet the Un- 
derwriters’ Laboratory requirement 
of a minimum 900 volts voltage 
breakdown between chassis and B 
minus. The advantage of this ap- 
proach is that not only is the B 
minus plane made relatively large 
in physical dimensions, but that ca- 
pacitor point bypassing to chassis 
may be avoided because of the 
effectively distributed capacitance 
throughout the B minus plane to 
chassis. 

Another approach frequently used 
is to bypass all i-f currents directly 
to chassis and to insert small chokes 
or resistors between possible i-f cur- 
rent paths and the B minus line. 
The latter functions only as a de 
return path for the various tubes 
and is free of i-f current flow. The 
i-f current paths are all through the 
chassis, and the i-f strip approaches 
performance no different from that 
with power transformer operation. 

Fig.*3 demonstrates some of the 
principles of this method. Eoth re 
sistance and choke decoupling are 
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shown for demonstration purposes. 
(are should be taken to prevent any 
magnetic field radiation of the choke 
oils from upsetting normal i-f am- 
plifier action. The value of R is 
of the order of 22 to 68 ohms, and 
bypass capacitors of about 1500 to 
5000 mmf with short lead lengths are 
ysed. Larger values of R may per- 
mit the development of potential dif- 
ferences across tube input circuits 
due to chassis couplings. 

Another solution to the problem 
has been incorporated into the Air- 
King Model 900-1 television receiver. 
A metal plate, approximately 742 x 
1in. is used as the B minus bus in 
an attempt to approach a zero im- 
pedance B minus plane. All B minus 
returns for each indivdual tube are 
connected to the same physical point 
(conveniently, at the tube socket 
center pin), and each of these points 
are bypassed to chassis through 
5000-mmf button type capacitors. 
The B minus bus is also connected 
to each tube’s socket center pin ‘via 
spade lugs, and since this bus is 
relatively cold to i-f currents, it is 
30 positioned so as to afford some 
degree of shielding between i-f coils. 

The attempt is made to confine 
the i-f currents of each individual 
tube in the strip to a vary small 
area within the neighborhood of that 
tube. Although there is stil pres- 
ent the unavoidable distributed ca- 
pacitances to chassis and, essentially, 
several point capacitor bypassing to 
thassis is employed (Fig. 1), the 
large physical size of the B minus 
bus prevents appreciable potential 
differences from being developed 
across it. 

The B minus bus also provides an 
extremely convenient tie-point for 
the B minus returns from many of 
the other tubes in the receiver. As 
a1 additional precaution, these tie- 
boints have been located near the 
frst i-f amplifier section of the bus; 
that is, the maximum distance from 
the last i-f amplifier and video de- 
tector sections in which vicinity the 
if currents achieve their largest 
Values, 

It is essential that the heaters of 
tubes carrying r-f and i-f currents 
be well isolated and bypassed. B 
minus leads carrying common return 
tirrents should be viewed with a 
healthy suspicion. As an example, 
I the early bread-board design of 
the Air-King receiver, some 60 cps 
hum Was observed at the kinescope 
mput. This was traced to the in- 
but circuit of the first video ampli- 
fer tube, shown in Fig. 2. The 60 
8 voliage drop across the wire 
(a)-(b) including the solder con- 
lections, due to the heater current 
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flow, was sufficient, after video am- 
plification, to be annoying at the 
kinescope input. The cure, of course, 
was to return the heaters through 
a separate lead to the B minus bus. 

Fig. 4 shows the schematic dia- 
gram of an i-f amplifier section us- 
ing this approach. Note that screen 
neutralization is employed to avoid 
regeneration in the second staggered 
pair. This type of neutralization is 
not unique to receivers with “float- 
ing” B minus busses, but is a func- 
tion of this particular 6BC5 ampli- 
fier stage. 

In conclusion, it should be pointed 
out that various combinations of the 


better features of the four ap- 
proaches ‘mentioned might be ap- 
plied towards successful designs of 
television receivers with “floating” 
B minus busses. 
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1. H.W. Bode; Network Analysis and Feedback 
Amplifier Design; Van Nostrand; N.Y.; 1945 


2. E. E. Zepler; Technique of Radio Design; 
Chapters 8 and 9; Wiley; N. Y.; 1943 


Pacent Gets Marconi Medal 


At the 26th Anniversary Dinner of 
the Veteran Wireless Operators Assoc. 
in New York City, in February, the 
Marconi Memorial Medal of Achieve- 
ment was presented to Louis Gerard 
Pacent for his pioneer work in radio 
and communication. 


Complete 360° pan without 
ragged or jerky movement is 
acomplished with effortless 
control. It is impossible to 
get anything but perfectly 
smooth pan and filt action 
with the "BALANCED" TV 
Tripod. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play" between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never re- 
quires adjustments, cleaning 
or lubrication. Built-in spirit 
level. Telescoping extension 
pan handle. 


Write to Dept. T for further 
particulars 


° ° for all 
F Loating Action Ley C asad 


Camera Couirment (. 


“BALANCED” 
TV TRIPOD 


Pat. Pending 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements. 

Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute balance, 
effortless operation, 
super-smooth tilt and pan 
action, dependability, 
ruggedness & efficiency. 


Below: 


3-wheel portable dolly with 
balanced TV Tripod mounted. 
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SINGLE CONTROL TUNING 
OVER FREQUENCY RANGE. 
WITH CALIBRATED MEGA SWEEP 


FROM 100 KC 
TO 900 MC 


(ele) 


Sweep center frequency variable from 100 KC to 900 MC by 
single control 

Approximate center frequency of sweep indicated by panel 
dial 

All specifications of standard mega-sweep apply to this model 


Increases speed of operation in service, laboratory and fac- 
tory test 


Covers Video, I.F., VHF and UHF television bands. 


PRICE: $425.00 f.0.b. factory. Prices slightly higher outside 
U.S.A. and Canada 


Send for New Catalog A-5! 
RAYE 2 a bed 
KAY ELECTRIC COMPANY 


3 Maple Avenue Pine Brook, New Jersey 


Phone CAidwell 64000 


... Gesigned by 


NGIN 
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Every UNIVERSITY 


’ product is built to 

MODEL IB8 PAGING SPEAKER <a truditions’ othaubedde et 
The most popular pag- a quality that have earned 
3s seam Fi gd made. : a world-wide reputation 

eatures high sen- for absolute depend- 
sitivity on talk: ability. Highest lt 
back and unusual s eh q 
conversion efficien- 2 materials, skillfully fab- 
cy. Requires less ricated, result in unsur- 
Died mae wate ) passed performance and 
per-dollar. Fre- i extra reliability. ‘‘Pro- 
quence response i gressive Engineering”’ 
ith hile conan, Pe ' assures. the latest design 
teristics results in ‘ improvements in every 
exceptional intelligibility and noise 5 piece of UNIVERSITY 

metrating ability. nly 8%4x9 4 / cuintniiiionh - 
faches. Model 1B8 is a veritable pow- 4 ao rae eens 
pee 2 oe with a rape tiddigs Me Bo} rere a ae 

continuous power rating. Rugged, weath- 

erproof construction assures lifetime de- Ask for your 


pendability. free copy of the 


( 2)--------\e TECHNILOG 
: Handy technical 
3 = : catalog, published 


for engineers, in- 
stallers, service 
men, Request 
yours today — 
write Desk 42 


Propagation Measurements 
(Continued from page 54) 


intensity and converter input Voltage 
values corresponding to various clas. 
sifications of picture quality were 
determined. 


Field 
Relative Intensity Converter input 
Picture (DB Above voltage (across 
Quality 1 uv/m) 75 ohms) 


ig ear 
Fair 375-1200 
Good 1200-9000 
Excellent Over 9000 

A local field intensity of 67.7 db 
was required to produce an r-f signal 
/noise ratio of 30 db. This figure 
approximately separates the Poor 
and Fair range. Therefore, the pic. 
tures classified as Fair or better are 
apparently those for which a signal/ 
noise ratio of 30 db or more was 
obtained. 

Some interesting observations may 
be made by comparing results ob- 
tained at points above and below the 
optical line of sight. Of the 130 
measuring points, 69 (53%) were 
above optical line of sight, while 61 
(47%) were below. This data was 
obtained from the profile curves for 
a receiving height of 20 ft., and does 
not indicate obstructions to optical 
line of sight due to trees, buildings, 
etc. The average measured field in- 
tensity exceeded the predicted F’ 
(50,50) field at 388 (55%) of the 
locations above optical line of sight, 
and was below the predicted field at 
31 (45%) of these locations. On the 
other hand, the average measured 
field intensity exceeded the predicted 
F’ (50,50) field at only 12 (19.7%) of 
the locations below optical line of 
sight, and was below the predicted 
field at 49 (80.3%) of these locations. 
Of the 54 locations where the aver- 
age measured field intensity exceeded 
the predicted F’(50,50) field, 40 
(74%) were above optical line of 
sight, and 14 (26%) were below. 

In order to determine whether the 
distribution of the measured loca- 
tions with respect to optical line of 
sight conditions were typical of the 
average terrain, a count was ma 
of the total number of points, sepa 
rated by intervals of 0.1 mile, along 
all radials, which were above or 
low optical line of sight. Of the 1800 
points thus counted, 889 (49.4%) 
were above, and 911 (50.6%) were 
below. These figures agree with those 
applying to the distribution of meas 
ured locations. 

The authors wish to express appre 
ciation for the cooperation of Mr. 
John F. Bell of the Zenith Radio 
Corp. in supplying assistance 
equipment for the calibration of 
field test equipment. 
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New BIRTCHER TUBE CLAMP 
FOR MINIATURE TUBES 


POSITIVE PROTECTION 
AGAINST LATERAL AND 
VERTICAL SHOCK! 


The New Birtcher Type 2 Tube 
Clamp holds miniature tubes in 
their sockets under the most de- 
manding conditions of vibra- 
tion, impact and climate. Made 
of stainless steel and weighing 
less than 1, ounce, this New 
clamp for miniature tubes is 
easy to apply, sure in effect. 
The base is keyed to the chassis 
by a single machine screw or 
rivet . . . saving time in assem- 
bly and preventing rotation. 
There are no separate parts to 
drop or lose during assembly 
or during use. Birtcher Tube Clamp Type 2 is all one piece 
and requires no welding, brazing or soldering at any point. 

lf you use miniature tubes, protect them against lateral 
and vertical shock with the Birtcher Tube Clamp (Type 2). 
Write for sample and literature! 


Builder of millions of stainless steel locking Type Tube 
Clamps for hundreds of electronic manufacturers. 
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DESIGN ENGINEERS 


CAN YOU USE 
A RESISTANCE MATERIAL 
in which / varies as 4? 


may be the an- 
swer to some of 
your circuit problems. It is a silicon- 
carbide ceramic material, dense and 
mechanically strong, having nonlinear 
resistance characteristics—the resistance 
varying as a power of the applied volt- 
age. Its resistance characteristic is stable, 
and substantially independent of polarity 
or frequency. Thyrite® has been used for 
many years in important applications, 
including electronic. It can be produced 
in various shapes and sizes (those which 
can be successfully molded). 


Some of its MANY APPLICATIONS 


For protective purposes (to limit. voltage surges). 


As a stabilizing influence on circuits supplied by 
rectifiers. 

As a potentiometer. (The division of voltage can be 
made substantially independent, of load current.) 

For the control of voltage-selective circuits, either in- 
dependent of or in combination with electronic devices. 
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AMPERES—INSTANTANEOUS (LOGARITHMIC SCALE) 


Typical volt-ampere characteristics of Thyrite resistors of 
several resistance levels and power ratings. Note that the 

li voltage t characteristic extends over an ex- 
tremely wide current range. Compare it with the characteristic 
(heavy line) of a 1-megohm linear resistor. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


Contact your nearest G-E office for additional data 
or address Transformer & Allied Product Divisions, 
General Electric Company, Pittsfield, Mass. 
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GENERAL ¢3) ELECTRIC 


NEW DRIVE FOR PRODUCTION EFFICIENCY 
MEANS NEW DEMAND FOR INTER-COM SYSTEMS! 


Our expanding anti-aggression 
effort calls for quick conversion 
of many plants to war produc- 
tion. New levels of efficiency 
must be attained. 


For full efficiency, a modern 
inter-com and paging system is 
@ must. 
The demand for good sound 
equipment will be ogee Will 
ou be ready? NOW is the time 
‘or you to establish yourself as 
a dependable source of industrial 
electronic equipment. 
ATLAS can help you build a 
profitable sound equipment busi- 
ness. We are ready to supply 
you with equipment to meet 
every conceivable inter-com and 
paging requirement. 


Model TP-15V .. . TP-24V 


The TP type speak. 
ers are available in 
two sizes. These 
dual two-way 
speakers produce 
two speaker results 
from a single loca- 
tion for long cor- 
tidors, hallways, 
etc. 


All ATLAS speakers are priced Right! COMPARE! 
But remember, we make no compromise with quality. 


Don't miss your best new business opportunity 
in years. 


Write vs TODAY for full details. 


ATLAS Sound Corp. 


1445 39th Street, Brooklyn 18, N. Y. 


. SEND 
FOR IT! 


212-Page 
Buying 
Guide 


for INDUSTRY and 


One Complete Dependable Source 


for Everything in Electronics 


Simplify your purchasing—send your consolidated 
orders to ALLIED—the single, complete source for 
all Electronic Supplies. Depend on ALLIED for the 
world’s largest stocks of special tubes, parts, test 
instruments, audio equipment, accessories—com- 
plete quality lines of electronic supplies. Our 
expert Industrial supply service saves you time, 
effort and money. Send today for your FREE 
copy of the 1951 ALLIED Catalog—the only com- 
plete, up-to-date guide to Electronic Supplies for 
Industrial and Broadcast use. 


ALLIED RADIO CORP. 


833 W. Jackson Bivd., Dept. 18-D-1, Chicago 7, Illinois 


§ ree J World’s Largest Stocks 
. ELECTRONIC SUPPLIES 


BROADCAST STATIONS | _. 


We Specialize in Electronic 
Equipment for Research, 
Development, Maintenance 
and Production Operations 


SEND FOR 
FREE 1951 


ALLIED CATALOG 


H. I. DANZIGER has been appointed 
vice-president of the Henry L. Crowley 
& Co., Inc., West Orange, N. J. This 
is in addition to his previous duties ag 
general manager. He joined the Crow- 
ley organization in 1938 as sales en- 
gineer. 

WILL BALTIN, who served as secre- 
tary-treasurer of the Television Broad- 
casters Association, Inc., from its in- 
ception in 1944, has joined Screen 
Gems, 729 Seventh Ave., New York, 
television subsidiary of Columbia Pic- 
tures Corp. in an executive capacity. 

STANLEY P. LOVELL of Newtonville, 
Mass., chemist, inventor and 1948 re- 
cipient of the Presidential Medal for 
Merit, has been elected a director of 
Raytheon Manufacturing Co., Walt- 
ham, Mass. 

JOHN PARKINSON, formerly with 
CAA in Alaska and Bendix Radio, 
North Hollywood, is now sales engineer 
with Carl A. Stone and Associates, Los 
Angeles. 

ARTHUR L. REESE, formally manager 
of Motorola’s communications and elec- 
tronics division (west coast’ region), 
has been appointed marketing manager 
of microwave and the carrier and con- 
trol sections of the company. 

A. ROBERT LIEBERMAN has recently 
left the Jewel Radio Co., Long Island 
City, N. Y., where for the last four 
years he has been general manager. 
Prior to his association with Jewel, 
Mr. Lieberman was with Air King 
Radio, Brooklyn, for 12 years in vari- 
ous production and sales capacities, and 
he is now forming his own organiza- 
tion to manufacture radio and TV com- 
ponents and end products. 


Empire State TV Center 
For Theatre TV 


In addition to supporting the trans- 
mitting antennas of WPIX, WJZ-TV, 
WABD, WNBT, and WCBS-TV, the 
Empire State Building will also pro- 
vide a jumping-off point for the TV 
signals of the movie theatre television 
service if the plans materialize, and 
when the FCC finally decides to do 
something about the long pending ap- 
plications for frequency allocations for 
this purpose. The theatre relays will 
probably operate in the vicinity of the 
7,000 MC band and employ equipment 
similar to that presently used for tele- 
vision relays. 

There is also a strong possibility 
that WATV, the Newark TV station 
will join the other five on the Empire 
State Building. Since there is no room 
on the new tower for another antenna 
it will be necessary for WATV and 
WPIX ‘to triplex, (or should one say 
“quadriplex”?) via the WPIX antenna. 
This will call for a large amount of 
engineering ingenuity on the part of 
the engineers to work two video and 


two aural carriers into one antenn2. 
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Defense Contracts 
(Continued from page 34) 


tion is also maintained by the Phila- 
delphia Signal Corps Procurement 
Agency under the responsibility of 
Lt. Col. E. L. P. Mueller. His job 
is to provide certain guidance to 
small manufacturers and channel 
them to the right places. 

Manufacturers should be prepared 
to furnish specific data about their 
facilities and what they can make. 
No one will ever get to first base if 
he insists that he “can make any- 
thing.” The Signal Corps is inter- 
ested in manufacturers who can 
make specific items according to 
Federal specifications and standards. 

The Signal Corps publishes a list 
of purchased items. It is available 
for the asking from its main pro- 
curement office in Philadelphia (see 
chart). The Federal specification 
containing specific manufacturing 
standards for each item or compo- 
nent is also available from the same 
agency. By obtaining these specifi- 
cations, it is possible to determine 
what you can or cannot make. 

Specifically, then, the answers to 
leading questions are: 

Who gets negotiated contracts? 

“Manufacturers who have long es- 
tablished research and development 
facilities specializing in engineering 
in specific fields.” 

“Manufacturers with past expe- 
rience with specific military items.” 


“Manufacturers with security clear- 
ance.” 


Who is invited to bid? 
“Manufacturers who have regis- 


SIGNAL CORPS 
PROCUREMENT PUBLICATIONS 


How to Sell to the Signal Corps— 
Available from the Signal Corps 
Procurement Agency, 2800 S. 20th 
St., Philadelphia, Pa.; also from Chi- 
cago and New York field offices (see 
chart for addresses). 

How to Sell to the U. S. Army— 
Available from the Signal Corps 
Procurement Agency, 2800 S. 20th 
St. Philadelphia, Pa.; also from 
Supt. of Documents, Government 
Printing Office, Washington 25, D. C. 
Price 30 cents; also from the Cen- 
tral Military Procurement Informa- 
tion Office, Pentagon Blidg., Wash- 
ington 25, D. C. 

Index of Specifications (MIL and 
JAN *andards)—Complete index of 
Fede-l specifications by product 
and <omponent and specification 
Aumb:r. Available from the Gov- 
erament Printing Office. Price $1.50. 
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KAHLE CUSTOM-BUILDS ma- 
chines to make the exact tubes 
you require—from big 20-inch- 
ers to tiny sub-miniature—from 
laboratory types to those for 
high-speed production. Kahle 
puts each unit through exhaus- 
tive trial runs in our plant to 
assure trouble-free operation in 
yours. 


Sy 


#1197 

24-HEAD 

BUTTON STEM MACHINE 

For miniature and subminiature 

tubes. Two upper moulds for 

making nontabulated stems 

with short lead wires. Dual 

motor drive. Capacity 1000 
per hour. 


Consultations invited 
Send for our new catalog 


. specialists in custom-built, 


ELECTRON TUBE MACHINE 


Production-boosting, labor-saving equip- 
ment for complete manufacture of cathode 
ray tubes, standard, miniature and sub- 
miniature radio tubes, sub-miniature tubes, 
fluorescent lamps, photocells, x-ray tubes, 
glass products, 


Most servicemen inform us that the prefer RIDER 
= for-their absolute reliability. Daily, they 

epend upon our Factory-Authorized, Factory-Accu- 

ate servicing information (from the service depart- 
pont of the receiver manufacturers themselves) to 
speed repairs . . . remove all guesswork . . . and 
assure the satisfactory completion of repair jobs, 
whatever their nature. . 

Others favor the completeness of RIDER MANUALS 
. .. and the fact that, from this SINGLE SOURCE, 
they can get everything they need .. . original pro- 
duction — subsequent production runs—with all 
the change 

And sti r ‘others _ it’s the ease with which they 
are able to locate the exact data they want . 
and. the ease with which they can make full use ‘of 
this information. 

Whatever their individual reasons may be, they 
all agree 


Rider Manuals 


ARE BEST 


The Latest in Television! 


Rider TV Manual Vol. 6 


Despite severe production diffi- 
culties, this new “BIG” TV Man- 
ual is ready for you. However, 
due to extreme paper shortages, 
we were unable to produce as 
many as we feel will be re- 
» Aa So make®sure of your 

copy . . . order it from your 
jobber TODAY! This is another 
LARGE SIZE manual, with the equiv- 


alent of 2320 of our former 81/2x 11” 
page size, all filed in place. 


The Latest in Radio! 


Rider Manual Vol. XX! 


FACTORY-AUTHORIZED servicing 
material from .61. manufacturers 
AM—FM—Auto Radios—Record 
Changers—Disc and Tape Record- 
ers. Coverage ‘from Dec. 1949 
* through Oct. 1950. 1648 Pages 
PLUS Cumulative Index 
Volymes XV1 through XX1. $21 00 


Television Manual Volume 6 (Plus Index)............. $24.00 
Television Manual Volume 5 (Pius Index)............ 24.00 
Television Manual Volume 4 (Plus ‘‘How It 
Works’’ Book and Index) 24.00 
Television Manual Volume 3 (Plus ‘‘How It 
Works’’ Book and Index) 24.00 


Television Manual Volume 2—In new, larger 
page size,.12” x 15”. (Plus ‘“‘How It Works" 


Book and Index) 24.00 
Television Manual Volume { (Plus ‘‘How It 
Works’’ Book and Index) 19.80 
Volume XX! 21.00 
Volume XX : 21.00 
Volume XIX 22.50 
Volume XVIII 22.50 
Volume XVII ae 19.80 
Volume XVI 9.90 
bi 5 ESSERE EATS TRE aa ae pina 22.50 
Volume XIV to Vil (each volume)...................... 19.80 
Volume Vi 15.00 
Abridued Manuals | to V (one yolume)........ 19.80 
aster Index, raeatin Manuals Vol. 1 to XV... 1.50 
PA Equipment M fp VOlUME Loan 18,00 


JOHN F. RIDER PUBLISHER, INC. 
480 Canal St. New York 13, N. Y. 


tered with the procurement office 
and have satisfied the government 
that they are qualified to make a spe- 
cific product.” 

“Manufacturers who respond to in- 
vitations and show a definite interest 
in continuing to bid on advertised 
contracts.” 


Who gets the business? 

“Manufacturers with specific ex- 
perience in making a product that 
meets Federal specifications stand 
the best chance of getting the busi- 
ness. The Signal Corps requests 
only a limited number of bidders to 
furnish prices and these are selected 
from a longer list. Names selected 
are those who have proved their abil- 
ity or convinced the contracting of- 
ficer of their ability to manufacture 
a specific product.” 

“Any one, however, may request 
and receive an invitation to bid on 
advertised contracts by demanding 
this privilege.” 

What are YOUR chances of getting 
defense contracts as a prime contractor? 

Right now the odds are not good. 
There isn’t enough business to go 
around. Too much production capac- 
ity and limited military require- 
ments mean idle machines and man- 
power. Efforts to spread war con- 
tracts are having some results but 
you still can’t get what isn’t there. 
Given a little more time, there wil! 
be greater opportunities because de- 
fense spending is still growing. In 
the meantime it will be tough going. 
Development of “austerity” prod- 
ucts; re-engineering of products 
using less of scarce materials, and 
continued development of civilian 
markets all afford a manufacturer 
opportunity to continue operating 
profitably. 


What are YOUR chances as q subcon- 
tractor? 

Subcontracting affords the best op- 
portunity for getting some defense 
business. Top-level efforts and direc- 
tives are specifically designed to 
spread war work and military serv- 
ices are making reasonable efforts to 
implement these directives. In some 
cases, prime manufacturers are hav 
ing pressure brought to bear on them 
to subcontract every possible com- 
ponent and much progress has been 
made in spreading defense work as 
a result. 

The Signal Corps purchases end 
items, primarily, so component man- 
ufacturing is mostly a subcontract- 
ing proposition. 

Even, here, however, subcontrac- 
tors will run into difficult situations. 
Especially in the case of classified 
contracts. You cannot get a classi- 
fied subcontract without security 


PICTORIAL 
NEWS OF 
THE WORLD'S 
FINEST 
HERMETIC 
SEALS 


@ APRIL, 


1951 @ 


Quality plus unlimited shapes 


The orily seals you can hot tin dip 
at 525°F. for easy assembly solder- 
ing, for a strain and _fissure-free 
sealed part with resistance of over 
10,000 megohms! 

Hermetic headers withstand high 
vacuum, high pressure, temperature 
cycling, salt water immersion and 
spray etc., and are used extensively 
by America’s leading industries and 
government agencies. 


ARE 
HEADE 
TERMINATS COLOR COPE 
AV AILA 


your copy 
of the most 
complete 
catalog 
ever pro- 
duced on 
hermetic 


HERMETIC SEAL 
PRODUCTS COMPANY 
33-35 So. Sixth St., Newark 7,N.J 
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TO YOUR SPECIFICATIONS 


For TV — Radio — FM or 
any other application 
you desire. 


For quick dependable ser- 
vice. 


For long or short production 
runs. 


Write, wire, phone or send 
your prints. No obligation 
of course. 


CENTRONITCS co. 


Leader in the field of electronic design 
and manufacture 
5065 Broadway, New York, N. Y. 
LO 9-4540 


MMMM MMMM PARAL TATAALAM PAPAS TATAL 


(LOSING DATES 
FOR 


dete oat 


of second month preceding 
date of issue for all ads re- 
quiring proofs, composition, 
foundry work, key changes, 
etc. 


25th 


Ist of preceding month for com- 


plete plates only—no setting 


Cancellations not accepted after Ist of 


of preceding month—Publi- 
cation Date. 


preceding month. 


Caldwell-Clements, Inc. 


420 LEXINGTON AVENUE 
NEW YORK 17 
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clearance and you cannot get secur- 
ity clearance without a classified con- 
tract. The Signal Corps Procure- 
ment Agency will not itself initiate 
a request for security clearance for 
a subcontractor. But a prime con- 
tractor can do this. It remains for 
the potential subcontractor to sell his 
facilities sufficiently to a prime con- 
tractor to induce him to request se- 
curity clearance for you. 


Basic Points of Procedure 


There are specific, prescribed rou- 
tines to be followed in organizing 
yourself for the job of getting de- 
fense business as a prime and sub- 
contractor. These are sound and 
necessary procedures and are simi- 
lar regardless whether you seek 
Navy, Air Force or Signal Corps 
business. These suggestions were 
discussed in detail in the first article 
of this series, “How to Sell to the 
Navy,” which appeared in the pre- 
vious, March 1951, issue of TELE- 
TECH, - beginning on page 30. It 
should not be necessary to repeat or 
duplicate this advice which actually 
appears in the text on page 33 of the 
first (Navy) article on this subject. 

The key points, however, as devel- 
oped in detail in the first article on 
this subject, are: 

1. Prepare a complete report on 
your facilities, capacilities, person- 
nel, etc. 

2. Itemize specific products which 
your plant can make and has made. 
lf any item specifically meets gov- 
ernment specifications, emphasize 
this fact. 

3. Take along samples of compon- 
ents that meet government stand- 
ards, if possible. 

4. Register with every procure- 
ment office shown on the Signal 
Corps procurement chart. 

5. Attempt to visit both chief en- 
gineers as well as purchasing agents 
of private industry; engineers and 
contracting officers in government. 

6. Research and development con- 
tracts are handled through special 
procurement offices, as shown in the 
chart. Direct your sales effort in the 
right place, accordingly. 

Specifically, in the case of the 
Signal Corps, the Contracting Divi- 
sion includes an Equipment Branch 
and a Component Branch. Each 
branch has a sub-breakdown of Sec- 
tions by commodity. Study the ac- 
companying chart and note this 
breakdown and identification of the 
Commodity Section by specific prod- 
uct. This information should save 
much effort in getting to the right 
place and seeing the right men ac- 
cording to what you have to sell. 
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PRECISION 
BUILT 


TWIN-BEAM 


OSCILLOGRAPHS 


MODEL 1035 Provides FAST SWEEPS, from 150 
Millisec. to 5 Microsec., and Video Frequency 
Amplifiers, Stepped -VE Feedback Type,- with 
Gain of 3 at 7 Mc. Bandwidth to Gain of 3000 at 
60 Ke. Bandwidth, + 1.5 DB., PLUS Triggered 
Sweeps, Suppressed Flyback, + VE Syne. 


Unique TWIN BEAM Flat Face CRT in BOTH 
Instruments Providing Instant Directly Cali- 
brated Measurement for Accurate Voltage, 
Time and Phase Comparisons. 


MODEL 1049 Provides SLOW SWEEPS from 1.5 
Sec. to 50 Microsec., and D.C. Amplifiers Com- 


pletely Stabilized Throughout, Response 0-100 
Ke, + 1.5 DB., Gain 900, PLUS Beam Blanking 
Circuits, Triggered Sweeps, += VE Sync. 


ON DISPLAY AT IRE BOOTH 223 


BEAM INSTRUMENTS CORP. 


350 Fifth Avenue, New York 1 
CANADA—COSSOR (CANADA) LTD. 


HALIFAX, NOVA SCOTIA 
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RCA DELIVERS NEW WALKIE-TALKIES TO SIGNAL CORPS 


The AN/PRC-10 is a new walkie-talkie model designed to 
replace type SCR-300, which became so well known during 
World War II. New Equipment has approximately twice the 
range as the earlier version and has been reduced in size 
and weight to about one half. Photo at left shows Maj. Gen. 
S. B. Akin, Chief Signal Officer, U. S. Army, using SCR-300 
carried by Pic. D. DeWitt of Oakland, Calif. Sgt. J. Muszyski 
of Detroit, Mich., carries new AN/PRC-10 being used by 
W. A. Buck, vice president and general manager of RCA 
Victor Division, with W. W. Watts, Chairman of Production 
Executive Committee, Defense Production Authority in Wash- 
ington, D. C., looking on. 

Center photo shows miniaturized plug-in type i-f stage 
(upper left) in contrast to equivalent elements replaced in 
earlier model. Subminiature tubes are employed throughout 
the design except for the final power output stage where a 
miniature type is used. Subminiature i-f tube and all minia- 
turized components are mounted on the plug-in form, as 
shown under magnifying glass at right, and then hermeti- 


cally sealed in metal container. Germanium crystals are em- 
ployed in place of tube diodes, and coil “Qs” approach 
100 in spite of extremely small size. In the overall, the AN/ 
PRC-10 transceiver measures 3 in. deep x 91/2 in. high and 
101, in. wide. It weighs only 9 Ibs. and the entire equip- 
ment including battery power supply, carrying harness, hand- 
set, two antennas, operating handbook and spare parts weigh 
25 lbs. Other outstanding new features include: afc control 
on master vhf oscillator of transmitter, spring ribbon steel 
type antenna to replace earlier tubular type, and operating 
range increased to about 5 miles. 

The AN/PRC-10 model has been made available to the 
Signal Corps, in the record time of 36 months. Original esti- 
mates placed the time required for engineering development, 
tooling, purchasing and start of mass production at 55 months. 
Because of the emergency this time factor was subsequently 
reduced to 44 months but by having production departments 
looking over design engineer's shoulders earlier delivery was 
made possible. 


you Il find 
all the answers 


‘ Precision Paper Tubes because they 
provide better insulation and heat dissipation, great- 
er moisture resistance—combine unusual strength 
with light weight. All this due to Precision’s spiral 
winding and heavy heat-treated compression. 


Further, they're available in round, square, oval, rec- 
tangular or any shape, length, ID or OD. Made to 
your exact specifications, of finest dielectric Kraft, 
Fish Paper, Cellulose Acetate or combinations. Ask 
us to make up a free sample for you! 


WRITE today for new man- 
drel list of over 1,000 sizes 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St., Chicago 47, Ill. 
Plant #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 


CHOICE OF THE ARMY FOR Dependable Controls 
GUARDIAN RELAYS 


Once again the arsenal of democracy gears to meet the 
demands of the Armed Forces to preserve peace thru 
preparedness. Once again Guardian is a choice supplier 
of electrical controls for all branches of the Army 


The Series 335 D.C. Guardian Relay shown above 1s 
available with the A.N. Connector Plug, Octal Plué 
and Lug Header hermetic seal containers. Packs loads 
of power over a wide operating range, withstands the 
rigors of dust, moisture, salt air, temperature 
changes, vibration and impact. WRITE OR WIRE... FREE CATALOG 


GUARDIAN @ELECTRIC 


1607-D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LENE OF RELAYS SERVING AMERICAN INDUSTRY 
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selected for the anticipated extension 
of this system to cities in the South 
and Midwest. These radio links re- 
place pole lines which have higher 

maintenance and replacement cost, 
and will provide a vastly increased 
number of telegraph channels. They 
will also improve service by vir- 
tually eliminating circuit interrup- 
tions caused by storms and other 
electrical disturbances. This plan is 
being adapted to long distance com- 
munications with relay stations using 
parabolic reflectors every 25 to 40 
miles. 

The grouping of various types of 
telegraph circuits into voice-bands 
has been found convenient for the 
reason that some trunk systems make 
use of pairs of wires for the trans- 
mission medium; others, telephone 
channels derived from Western Union 
wire carrier systems or leased tele- 
phone circuits. Thus grouping pro- 
vides a method for translating and 
stacking voice-bands until all of the 
available signaling spectrum is filled. 
This method also facilitates the 
patching or switching of circuits in 
case of failure without reconnecting 
each telegraph channel individually. 

The largest bandwidth utilized in 
Western Union wire line practice is 
approximately 32 KC, which is suf- 
ficient frequency spectrum to provide 
8 two-way voice bands (on a 4-wire 
basis). Following this practice, it was 
decided to design the initial radio 

beam for 32 voice-bands and increase 
s the number of systems for any re- 
quired capacity over this value. This 
number of voice-bands would result in 
a total capacity of 2048 simultaneous 
transmissions, half in one direction 
and half in the other, and since our 
telegram requires about one minute 
for transmission, each office could re- 
ceive over 1000 messages per minute. 

In its present networks, large as 
they are, Western Union does not im- 
mediately require all this inter-city 
Capacity. Therefore, approximately 
half of the available voice-bands will 
be reserved for an alternate route 
transmission. 

This capacity is satisfied by a band 
Width of 150 Ke. In transmission 
double modulation is used, that is, the 
150 Ke. band of input frequencies 
from the voice-band equipment fre- 
qeney-;hase modulates a 1 Mc. sub- 
‘atrier, and this sub-carrier in turn 

tequency modulates the final carrier 
Which i: in the order of 4000 Mc. 

At ea“h repeater the received sig- 
tal is he:erodyned to an intermediate 
frequen y of 32 Mc., and after ampli- 

cation nd limiting the signal is de- 
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modulated by passing it through a 
discriminator. The derived output 
is the 1 Mc. sub-carrier which then 
modulates the on-going transmitter. 
Double demodulation is used only at 
the receiving terminal, thus making 
the original input frequencies avail- 
able for dissection into voice-bands 
and telegraph carrier channels. 

Extensions of Western Union radio- 
telegraph installations are planned 
generally in the form of triangular 
relay systems which will replace trunk 
pole line facilities as soon as existing 
contracts permit. Experimentally, the 
company has been active in exploring 
the possibility of using its telegraph 
beam repeater towers as a mounting 
for parallel intercity television trans- 
missions. These extremely broad-band 
modulations may also prove useful for 
future exploitation of high-speed in- 
tercity facsimile telegraph systems. 

Among advocates of the use of fac- 
simile for non-photographic black- 
and-white recording, the telegraph 
company is almost unique in that it 
actually uses them! Since 1935 fac- 
simile has found increasing usage in 
handling telegrams, until today there 
are some 2500 machines in daily use, 
in over a dozen cities, handling over 
2.5 million telegrams per year. 

Facsimile is compatible with West- 
ern Union’s switching-center printer 
trunking system because it can be 
economically employed to get patrons’ 
messages quickly and accurately into 
the printer system at points of origin 
and then to get them out again at 
points of destination to the parties for 
whom they are intended. In a coun- 
trywide system where an operator at 
a keyboard is to handle a message 
but once, and that at point of origin, 
the short-haul facsimile method is the 
perfect answer to the problem of get- 
ting the message in front of this op- 
erator exactly as it was prepared by 
the sender, and in jig time. 

Facsimile machines come in various 
types, but most of them turn out copy 
at a speed of 14.4 sq. in. per minute 
scanning 100 lines to the inch and 
10,000 picture elements per square 
inch. The modulating side bands are 
1250 cycles wide, usually superposed 
on a 2500-cycle carrier. A tone within 
this band is used to discharge drums, 
strip copy off the machines, and gen- 
erally to put them through automatic 
sequences. Operators do little but in- 
sert and remove messages and blanks, 
and in some types of machine even 
these operations are automatic. 

Fig. 2 shows the Desk-Fax Trans- 
ceiver for substation or patron offices. 
An Auto-Fax Transmitter for semi- 


The shifting over to defense 
work can cause plenty of head- 
aches. The old familiar prob- 
lems of new specifications, 
shortages, manpower, equip- 
ment, schedules, etc., etc., are 
approaching us again. We can’t 
help solve all your problems, 
but we probably can save you 
several aspirins when it comes 
to springs, coils and wireforms. 

W hat can Lewis offer you?... 

Extensive, modern facilities 
and equipment — experienced 
design and engineering person- 
nel—skilled production work- 
ers — practical, economical 
manufacturing methods — un- 
usual assistance in selecting the 
“right” springs for the job. 

So, when you’re ready, take 
advantage of the experienced 
help that Lewis Spring Engi- 
neers can offer — if possible, 
while your products are still in 
the blueprint stage. Phone, wire 
or write — no obligation. 


LEWIS SPRING & 
MANUFACTURING CO. 


2654 W. NORTH AVE. * CHICAGO 47, ILL. 
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ELECTRONICS DIVISION 


Today experienced engineers in the field of electronics are 

able to carefully select the firm in which their talents. will be GRADUATE wearer ira hen ea 

fully utilized and which offers opportunity for permanent asso- & PRODUCT ENGIN 
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Development & Production Engineers for: 
TR & ATR Tubes Gas Discharge Tubes ENGINEERS 
Magnetrons Semi-Conductors To install and flight test electronic equipment. Engineering de- 
s 2 es gree and service technical experience preferred. Assignment in 
Our plant is located in Boston, Massachusetts, a city well-known U.S. and abroad. 
for its cultural and educational advantages. Conveniently 


located suburbs offer desirable permanent housing and progres- ear Gomes 
sive primary and secondary school facilities. 


Address inquiries to Personnel Manager 

Sylvania Electric Products Inc. SPERRY 
Electronics Division GYROSCOPE CO. 
70 Forsyth Street, Boston, Mass. DIVISION OF THE SPERRY CORP. 


GREAT NECK, L. I., NEW YORK 
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RCA VICTOR ELECTRICAL Engineering 
Camden, N. J. ENGINEERS e 
Requires we Our modern, progressive Opportunities 


organization has a number ‘ 
Electronics. Engineers of desirable openings for in 
qualified graduate engi- 

RCA’s steady growth in the field of elec- neers with specialized ex- s 
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physicists. Experienced engineers are find- ° a 0 
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you are looking for a career which will Address inquiries to Personnel Manager: 
open wide the door to the complete ex- eo ; 
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.Good pay, excellent working con- 
ditions; advancement on indivi 
merit; location Baltimore. 
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BENDIX RADIO DIVISION 


AVIATION CORPORATION 


ELECTRONICS ENGINEERS—At all 
salary and experience levels. 


RESEARCH ON: Antennae, Servo- 
mechanisms, Microwave ccts. and 
other phases of communications 
and navigation equipment. 


PRODUCTION DESIGN OF: Military 
and commerical communications 
and navigation equipment. 


FIELD ENGINEERS — Supervise 
‘installation and maintenance of 
radio and radar equipment. Factory 
training will be given. Base salaries 
from $4200 to $6900 per year. 
25% bonus for time spent overseas. 
Traveling and living expenses paid 
by Bendix. Insurance plan. 


TEST AND INSPECTION ENGINEERS 
—Practical knowledge of radio, 
radar, or TV manufacturing pro- 
cesses. Good knowledge of radio 
fundamentals essential. Base sal- 
aries from $3900 to $5880. 


TECHNICAL WRITERS — Knowledge 
of radar fundamentals or radio re- 
quired. Work closely with engineers 
to gather material for instruction 
and maintenance manuals. Base 


salaries from $3400 to $4300. 


LABORATORY TECHNICIANS — Re- 
quire knowledge of radio funda- 
mentals and skill in use of measur- 
ing instruments and _ laboratory 
equipment. Previous industrial ex- 
perience essential. Salaries from 
$262 to $321 per month. 


BASE SALARIES FOR ALL POSI- 
TIONS LISTED ABOVE ARE SUPPLE- 
MENTED BY UP TO 30% FOR 
REGULARLY SCHEDULED 48 HOUR 
WEEK. 


Housing is no problem in Baltimore. 


Excellent group insurance and 
family hospitalization plan. 


Attractive retirement plan for pro- 
fessional personnel. 


Write for application: 


En: ineering Personnel Supervisor 
BENDIX RADIO DIVISION of 
Sendix Aviation Corporation 

Baltimore 4, Maryland 


TOwson 2200 


for the Finest 
in Electronics and Television 


Immediate 
Engineering Openings 


SENIOR - INTERMEDIATE ENGINEERS 


Transmitter Division + Electronic Parts Division 
Receiver Division « Research Division 
Electronic Instrument Division 
Cathode Ray Tube Division 


JUNIOR ENGINEERS 


Transmitter Division + Electronic Parts Division 
Research Division « Electronic Instrument Division 
Cathode Ray Tube Division 


DRAFTSMEN + SALES ENGINEERS 
LABORATORY TECHNICIANS +» DESIGN ENGINEERS 
FIELD SERVICE REPRESENTATIVES 
MECHANICAL ENGINEERS 


INTERVIEWS 


Mr. George Kaye—lIndustrial Relations Division 
Allen B. Du Mont Laboratories, Inc. 
35 Market St., East Paterson, N. J., MUlberry 4-7400 
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ENGINEERS 
PHYSICISTS — MATHEMATICIANS 


The steady growth of Melpar's research and de- 
velopment program has created a number of ex- 
ceptional opportunities for qualified engineering 
personnel in the following classifications: 


Senior Electronic Engineers to fill respon- 
sible positions in equipment design groups or 
for advanced development on components 
and circuits. 


Mechanical Engineers with experience in 
packaging military electronic apparatus. 


Physicists and Mathematicians for stim- 
ulating work on research problems. 


These are permanent positions in a modern, well- 
equipped laboratory with highly technical profes- 
sional group. Opportunity for advancement lim- 
ited only by initiative and ability. 


All replies are held in strict confidence. Send 
résumé to: 


MELPAR, INC. 


452 Swann Avenue, Alexandria, Virginia 


RESEARCH AND DEVELOPMENT ENGINEERS 
MATHEMATICIANS AND PHYSICISTS 


The expanding program of Sylvania Central Laboratories on Long Island 
offers challenging opportunities in electronics. Assignments are of a perma- 
nent nature and will provide invaluable experience in the research and de- 
velopment phases of dynamic new fields. 

MINIATURIZATION TUBE DEVELOPMENT AND 


APPLICATION 
NAVIGATION SYSTEM STUDY 


AND DEVELOPMENT TELEVISION 


INSTRUMENTATION SOLID STATE 


RADAR DEVELOPMENT APPLIED MATHEMATICS 
Applicants are desired in all stages of professional development at Bache- 
lor's, Master's, and Doctorate levels. Laboratories are located on Long 
Island within easy commuting distance of unequalled educational facilities 
and technical societies. 


Address all replies to Manager of Personnel, Central Engineering Labora- 
tories, Syivania Electric Products Inc., 40-22 Lawrence Street, Flushing, N. Y., 
or see N. W. Gibson at the I.R.E. convention, March 19-22, Grand Central 
Palace, booth Nos. 104, 105, 106 
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public locations is shown in Fig, 2, 
The central office concentrator js 
equipped with 4 vertical drum irans- 
mitters and 6 page recorders. Fig, 
5 shows a concentrator with a ¢a- 
pacity of 100 lines. 

A voice-frequency main-line carrier 
channel 3000 cycles wide will yield 
only one facsimile circuit capable of 
scanning one average-length message 
a minute. The same 3000-cycle band 
can accommodate 16 teleprinter chan- 
nels easily, each capable of handling 
two telegrams a minute. Main-line 
facsimile’s production, for a given 
amount of band-width, is therefore 
only %2 that of teleprinters. This 
handicap will limit the use of fac- 
simile on long distance lines until 
facilities (through the use of radio- 
beam, for example) become plentiful. 
Already, voice channels are generally 
available about town, so facsimile is 
entirely practical for local pick-up 
and delivery of telegrams. 

These problems of economical “ter- 
minal handlings” continue to tax the 
resourcefulness of telegraph engi- 
neers, and probably always will. A 
frontal assault is being made on the 
problem in Baltimore, where 8 Tele- 
cars (see Fig. 3), outfitted with fac- 
simile machines actuated by VHF 
transmission from 4 control towers, 
will roll through the suburbs, con- 
tinually picking off the air the grist 
of telegrams to be delivered, and 
transmitting by radiophone to Bal- 
timore main office those picked up 
enroute. The roving car is, at the mo- 
ment, an economic enigma which the 
engineers are trying to pin down. 
Meanwhile the customers are the 
beneficiaries, for never have they 
been served telegrams so “hot off 
the griddle.” 

In all the developments which have 
been described, telegraphy may be 
thought of as being teamed with radio 
equipment in push-pull — it has car- 
ried its share of the load. It was while 
searching for a harmonic telegraph 
that Pupin brought to full flower the 
theory of inductance and capacitance 
in resonant circuits, as Bell before 
him had stumbled on the telephone 12 
the course of the same research. Basi¢ 
analyses of transmission problems by 
Milnor after Fourier, pointed to the 
superiority of the complex standing 
wave as an analytical tool over the 
less adaptable transient theory, 42 
has been widely accepted in fields far 
removed from submarine cables, its 
locale of original application. The de 
sign of cable amplifiers for very 0W 
frequencies proved useful to research 
ers working on electrocardi ographs 


and electroencephalographs. Refine- 
ment in the design and control of 
tuning forks for accurate motor speed 
control was not only fundamental to 
the regenerative telegraph repeater 
put later proved basic to much instru- 
mentation in piezo-electric and mag- 
netostriction circuitry. Also funda- 


mental to the regenerator were the 
principles of self-correction of syn- 
chronism to the shifting phase of in- 
coming signals — “locking into step” 
—a telegraph expedient which finds 
its acme in television synchronizing 
circuits. Time-division multiplexing, 
old art in telegraphy, found recru- 


descence in the multiple-channel pulse 
—operated radio telephone techniques 
developed in World War II. Facsimile 
scanning, of course, fired experiment- 
ers’ imagination during the long 
search for television, Zworykin’s early 
association with facsimile telegraph 
(Continued on page 94) 
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COLOR-TV TABLE 


(Continued from page 33) 


(10) To allow present receivers to receive color transmissions in color. 
(11) Quality comparison of monochrome picture from color transmission 

with monochrome picture from monochrome transmission. a 
(12) These changes do not consider the use of single trichromatic disk. 
in columns 108M and 108C letters a to i mean 


cathode ray tubes. 


persistence phosphors and projection type receiver as in CBS dem- 
onstration of April 26, 1950. 


(17) This applies to interline flicker and crawl. 
insufficient to evaluate inter dot flicker and crawl. 

(18) Superior for most objects. 
or green) inferior by a ratio of 48 to 60. 

(19) Same as system C2 when using receiver with single tube and color 

Absent when using three long persistence phosphors and 

projection type receiver as in CBS demonstration of April 26, 1950. 


Present information is 


In areas of pure primaries (red, blue 


the following: 

a. Change H and V —e components. 

b. Change H and V deflection components. ¥ 

c. Make power supply adequate, including hum protection. Sub- 
committee members disagreed on the necessity for this, without 
further tests. 


(20) 


(21) 


Present monochrome receivers will receive transmissions with detail 
equal to that of system C2. It may not be practicable to add 
equipment for dot interlace reception to receivers now in the hands 
of the public. 

The receiver will need the following additional equipment: Inverse 
sampler; picture translator; power supply. 

Present information is insufficient to evaluate effects of inter-dot 
flicker and crawl and of dot structure in picture. Otherwise the 


Receiver will need following additional equipment: Three-channel 
video amplifier, picture translator, power supply. 

Present information is insufficient to evaluate effects of fine grain 
pattern in picture. Otherwise the answer is ‘'equal." 


d. New high-voltage circuits. (22) 

e. Add dot modulator with its power supply. z 

f. Add color phaser. This is optional, since phasing may be ac- answer is ‘‘equal." 
complished manually. Y (23) 

g. Add color disk and drive and synchronizer. 

h. Add magnifier (optional). era tGtee 

i. Add video projection unit, including color switching circuits and (24) 
associated power supply. 

The above list of modifications presumes a picture of minimal (25) 


brightness and 10-inch size with a magnifier. 


These figures apply to normal subject material. With certain special 
test patterns the resolution may be less. With a standard test chart 


(13) The performance is substantially equal to that of system Al. There - 
may be slight degradation on strongly colored objects. 

(14) Mr. Smith reports that the receiver noise becomes more visible in 

Also that the resolution becomes poorer. Mr. 

mark does not concur with this, but proposes further tests to 


fringe areas. 


clarify the question. 


(15) This assumes that the receiver takes advantage of dot interlacing. 


single tube and color disk. Flicker may be 
roughly equal to standard black and white when using three long 


(16) This applies when usin 


h int 
Gold. chart printed 


monochrome. 


printed in black on a background of one of the primary colors, 
the color of the background in the vertical wedge will desaturate 
progressively toward t 


fine end of the wedge. The same test 


in one primary color on a background of another 
primary color will show decrease of detail in the range correspond- 
ing to "mixed highs." 

(26) Due to the effect of crosstalk and spurious components, generated 
in this sampling process, the horizontal resolution obtainable in the 
individual primary color images may be somewhat less than in 


Minnesota O-Rings function in air 
or gas systems as well as in hydraulic 
systems. Air cylinders . . . hydraulic 
valves .. . hoisting mechanisms... 
water pumps .. . bottling machines 
... refrigerators . . . motors... 
lubricators . . . are a few of their 
uses. Minnesota’s exclusive injection 
process makes possible very close 
dimensions, uniformity in mass pro- 
duction and downright economy. We 
use special compounds of synthetic 
tubber to meet your exact require- 
ments. Let us quote on your next 
hydraulic packing installation. 


Manufacturers of 
all types of small 
rubber parts 
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Dependable Hydraulic Seals 


Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3654 WOODDALE AVE., MINNEAPOLIS 16, MINN. 
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Production Picks Up 
when Synthane is the Specified Material 


Synthane plastic laminates are easily worked on standard 
machinery. Turned, drilled, punched, sawed or milled 
parts may be inexpensively produced from Synthane. 
Synthane is light in weight, yet finished parts made from 
it have the hardness, toughness, density, corrosion, abra- 
sion and impact fatigue resistance to give peak per- 
Synthane rods and tubes are an excellent combination 
for low cost, high speed production of smaller parts. 
For information about Synthane and some suggestions about 
what it can do for you, clip and mail the coupon today. 
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long life. Automatic screw machines and 


SYNTHANE CORPORATION 
12 River Road, Oaks, Pa. 
Please send me a Copy of the complete 

Synthane catalog. 


Nome. 
' 


You wouldn't design a hearing 


aid around a 201A tube... 7 a. : . S-- BULLETINS 


Likewise, when designing modern communications 
equipment you'll want to use a really modern crystal. 
THE JAMES KNIGHTS CO. is constantly pioneering se : 
important advancements. The H-17, for example, offers: , Ammeter 


A sixteen-page manual, No. 110, “How : 


to Make Your Job Easier with the Am. © 

@ Modern, Wire Mounted, Metal Plated probe”, the pocket-size, snap-on volt | 
Crystal A : ammeter, is now available from Pyramid 

@ Hermetically Sealed Metal Holder Instrument Corp., 49 Howard St., New 


@ Frequency Range 200 ke to 100 mc ’ , York 18, N. ¥. 


T Units Fit Loctal Socket 
ee : Reference Book 
JAN — CAA APPROVED The 1951 edition of the RCA Reference 


‘ Book, has been completed by th 
The JK Stabilized H-!7 Crystal fully meets CCA requirements Tube Dept. at Starvienn, N. J. and ina 


‘ ‘ : i ing shipped to RCA Tube and Parts Dis- 
nag een as well as JAN Specifications MIL-C-3098. Rugged and de- tributors, for issue to engineers, technic 
onde Stef pendable despite small size and light weight, the H-I7 is intended cians, and purchasing agents. The popu- 


aN s lar reference book, in addition to bei 
for the compact communications equipment of tomorrow. a finger-tip source of essential electron 


information, is also a diary, calendar ie 

Do not hesitate to consult JAMES KNIGHTS COMPANY for memo, address book, and world atlas. J 
design assistance in any frequency range from 3000 cycles to 100 . 
aeaate Production Facilities : 
Hoffman Radio Corp., 3761 So. Hill, Los | 


a modern Angeles 7, Calif., has issued a compre. ~ 
ations - sonunted, NOTE: hensive 40-page booklet, 8 x 10 size, de- 


rey oF . scribing the military production facilities ~ 

oe When designing military equipment be sure to consult of the West Coast ceeawiention: es ee 
MIL-C-3098 Crystal Specifications. Copies of condensed 

version are available from JAMES KNIGHTS. 


Selenium Rectifier Handbook 


The Rectifier Division of Sarkes Tar- 
zian, Inc., has recently published a 64-page 
Selenium Rectifier Handbook containing 
practical information on power conver- 
sion and suggested applications of sele- 
nium rectifiers. It is available from 
Sarkes Tarzian, Inc., Rectifier Division, 


ayy a= FZ, 415 North Coll Ave. Bloomingtom 

She James Knights Company Ind. Price is 25 cents. 
C 

SANDWICH, ILLINOIS 


Precious Metal Alloys 


Comprehensive technical and applica- 
tion data on Ney precious metal alloys 
developed for use in industrial fields are 


contained in a new catalog and data 

’ book now available from the J. M. Ney 
Company of Hartford, Conn. In addition 

RPOSE TELED to physical properties and use and test 


being manufactured by the company. 


ea PP Laminated Plastics Catalog 


ee — sg Taylor Fib . Norri , Pa, 
© TELEVISION WAVE “3. ) mamgfacturera of Viiloaniged Pibre, Phe 
~ n 
FORM OBSERVATION & and Silicone Laminates, has announced 
; : : publication of its new 1951 catalog en- 
% RA DAR PU LSE pon sam 4 = S- | titled, “Taylor Laminated Plastics”. 


data on individual alloys, the new cata- 
log contains complete data on standard 
contact and formed brush shapes now 
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being a case in point. 

pot. Dozens of lesser instances can be 
i id or is 

@ Converts a DuMont 208 or 304 Scope for cited where telegraph has paid 0 


use with TV and Radar pulse type signals. 
Response 3 db down at 5 M.C. 


Completely self-contained including power 
supply. No modifications to the 208 or 


304 Scope required. 


Size matches both Type 208 and 304 scopes 
and tie plates are furnished to fasten both 


instruments together. 


Write for 
Type 1000 
Data Sheet 


Convert your Type 208 and 304 Scopes for TV and Radar testing, for only $195.00 


Manufacturers 


PATERSON AVENUE ®@ EAST RUTHERFORD, N 


of a complete line of TV and Radar Test Equipment 


Tel Instrument! Co Jnc 


con 


J 


now paying its debt to radio and elec- | 
tronics — the time-honored result of 
exchanging ideas with scientists and 
engineers working in allied fields. 
This, too, has been done in the time 
honored way: through patent disclos- 
ures, publication in trade periodi 

and activities in technical societies.” 
And now that the telegraph company ~ 
is boldly projecting its transmissions — 
into the super-high-frequency range, — 
it may be expected in the future, — 
even more than in the past, to “stay 
hitched” and to keep pace with new — 
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